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mmm 



[ff#3U] JSTF© (a), (b), (c) , (d) , (e). (f), 

(g) (h) frb&zffi&vm&ti&tfv s*'?* ft?&»j> ^ojKu-n- 

( a ) i mm<DT $ j mmm** e> fc&tf u f 

(b) ffi?a#-J§-l!E«tf>7^ymE#l<D4 1#@*^3 9 7#g07^;t 
^ SWF&^tfstfy^^F 

(c) gB^J##2fB«©T^ ^^BH^e>J&SJKU^^ K 

(d) mn^^zuMnr k smmmoA: 5#g^e, 3 7 2#s©r^ y& 

( e ) bb#i## 3 ib«© r ^ j wm&m h & £ jK u ^ ^ F 

(f ) bb^j##3 sB«©r ^ jmmm<D4 5#@*>>e> 3 7 2#soqt^ 7^ 

( g ) m^m^r 4 ta^cD y ^ j wmm-fr e> & & jk u k 

(h) K^fj##4ia*©r^ y^S2^j©6 2#B^e> 3 7 8#b©t^ jw. 
sem-s-t^u^^F 

• [fS^2] tff'J F*\ »^j^lfBS©iKi;^y^ K©ft5 7^ 

tt^MtjW. 

[»^4] Jt^T© (a) , (b) , (c) (d) ^e>^SS¥J:U 
HfcEjX-S^U^^f - Fo 

=a^^= a.-m.-j ~" ,MgB * a — g= ^^*^ ^ ^^^— I'" aa^= n n mum i ■ ■ m ii n i ■aaera— aw ■ — ■ ^^^^^^^^ MBM | ^^ggg , . 

( a ) ib?u## 3 ib«© wimmip h & z> # y ^ ^ f ~~~ 
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(b) I2#I#-if 3ffi*©7^ JWtmm<D4 5#@fr£> 3 7 2f 5 / 



(d) w&Fm^imm&T^ jmrnnois 2#s^e> 3 7 8S@®7^;i 

[»*£6j J^T© (a) (b) ©/KV^^K-e&U, ^otKU 

(a) BB^J##iaB«©r^y»BB^I©4 1#I*&3 9 7#@<Z)T^y^ 
K#J£-£#> ^oIB^J#-^lSB«©T^ y^BB^!I©l#B^b3 3fg©7^; 

(b) 1B^J#^2IB*©T^ yMJ#J©4 5#g^*>3 7 2#@<Z)T^ 7^ 
BB#J&^», *>ogB#I## 2iB«©y^ ^^BB^^^SjKU FS:-g-£& 



[fMlO] £ l,3-N-TiZ^;i/?>=J-b-^ ^^HHt^'BEtf, i)N- 
T-fe^;!/^^ Mf^ y (Gal j8 l-4GlcNAc) £fc&^?F-X (Gal £ l-4Glc) 
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mmz^ /si,3^T'N-T-fe^;i/^;i/3-b-^ >*m®-t2>m&T*$>2>m&m8 

$. « 9 fa«©sK u K» 

[H^113 J^T© (a) % (b). (c), (d) , (e). (f) 

, (g) (h) A^e>5&s^<fcy^titiS3j<y^y^KTfe»;, ^ojku-n 

( a ) i ib*© y ^ j wmmi* h & § jk u f 

(b) gs#i##ifa«<z>r$ y^K^j©4 i#B^e>3 9 7#s©t^ jwl 

( c ) fB#j#-$f- 2 |H«© r ^ y e> £ >K U F 

(d) m^m^ 2mm<DT $ ; mmwn 4 5#g^e> 3 7 z&u&r^ jm 

( e ) gg^J## 3 IB«© T ^ J WMmi* e> U F 

(f ) BB^J##3fB«©T^ /^@B^[J©4 5#g^£ 3 7 2#B©T^ JWi 

mflz&titfv*??' f 

( g ) g2#i## 4 ib«© y ^ j wmni* * & s u f 

(h) 62#J#-^4 sB«£>7^ 7^gE#J©6 2#gfr£> 3 7 8#@<2>y 
U^I^tf/KU^^F 

[ff#3U 2] jKu^^f*^ iia^©iKy^^ F©^i-s 

3] «^^4~1 0©V^*lfr l^tCgS^CD/tfy 

- Kt5D N A 0 

f^JMi 4 ] — B 5yj#-i# 4 g d^fj y ^ j wmm m ' jk^rj 

- FtsDNAtxh y yp^y F&^T-e/w ;/y fro/s 1,3-N- 
riz*fr>fji^-9-$y&&mmft&zm'tz>#V'<7?- f&3- f-t* dna. 
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[§M17] iiiftDNA^ ^7XU*pAMo-G4-2, pA 
Mo-G7, P AMoF2-G4, p V L 1 3 9 3 - F 2 G 4 , pBS~G4- 

ga^©jfi«I^DNAe 

Hf#£l 8] m$Vgl 6££tel 7ffii©SiifrDNAS:Mt5^ 

^ [ff*K 1 9 ] »«J»lfi. *4MMfc Mm«BJI§. 

[S^2 0] Escherichia MtcM-r-5^^>"e^>e> 

1 9fB3£©7££M£&#o 

[ft 3^ 2 1] Escherichia coli MM294/pBS-G3 (FERM BP-6694), Escheri 
chi a coli MM294/pBS-G4(FERM BP-6695), ^ Escherichia coli MM294/pT7B- 
G7(FERM BP-6696) 0 

0 U If/l/WKIBilB, NamalwaUHfla, Namalwa KJM-lUHflS, t hJ^J&WHilfflfl&fc^tf tl 

[ff:£^2 3] Spodoptera frugiperda©#P^*fflflS, Trie 

hoplusia ni<DW%:MM& <fc # -f 3 ©IPJMBJBfr fcSlfrfr &38tf *lSB&*W 
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©§g2t& 0 

^ » 2 6 %mv>w&m. 

o 

[|f^^2 9] ff^4~l 0(DV>-rti^l^fcfa^<Z)7Ky^^K$:=i 
- Kt5DNAl:MV\ In vitro^©^^ • WSfcRlcj: »JH*y 

# (a) mwmm. 

(b) i)N-T-fe^;i/^^ > (Gal/S l-4GlcNAc) „ Gal /3 l-3GlcNAc£ 

^^h-X (Gal/Sl-4Glc) „ ii) N-T-fe^;i/^^ Gal £ l-3GlcNAc 
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(a) m^mmn. 

(b) GlcNAc BlA-iS^V h-TsW&mm. £<fctf 

(c) 9'J^-5' -r'J>1^7^h-X 

&*ttjK#*C#fc«b«>» lfcMt*M*i*»C, ©#^7t^© N — T 

(a) gmtsu 

(b) GlcNAc plA-if^V b-7.&&WM. 

(c) i)N-TiZ^;i/^^ > (Gal /S l-4GlcNAc) , Gal /3 l-3GlcNAc£ 
^Zb — T. (Gal/3 l-4Glc) , ii) N - Tt^-Jl^ 9 b V$ >> Gal 0 l-3GlcNAc 

Gai/si-3GicNAc^fe«^^ h -^mmzimttmizm? z^mm. 

fft Wfr b 5 ^ «fc U 38 « ti 3 g^SM. 

(d) U 5? > - 5 ' >^N-T-fe^;i/^^ £J:tf 

(e) WVy-S* -ZLVyn*5 9 h-X 



k& 3 - k-t * d n a & /< * # - tcisa^&/<uT*# e>n^>^^^D n a & 
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zmmmmfczm&mtpT-mmis. mmmmmz, GicNAc/8i-3Gai/si-4 

GlcMcMm.*m-tZ>'m> GlcNAc/Sl-3Gal/3 1-3GlcNAc#^£;£-r£iBi, GlcNAcjSl 
-3Gal/3 l-4Glc$^£;£-f £|g> (Gal 0 l-4GlcNAc/S l-3) n Gal 0 l-4GlcNAc^Jt$: 
tl/n^l J^_f?rfe-5l6i, &J:t>* (Gal/3 l-4GlcNAc/3 l-3) n Gal/S l-4Glc^Jt5:^ 

MtS^t b b7>^>>i^«^iMIf U mmmtplZ, GlcNAc/Sl-3Ga 
l/81-4GlcNAc^$:^t-^>«g, GlcNAc/S l-3Gal ^ l-3GlcNAc^$:^-r ^ifig, Glc 
NAc/S l-3Gal 0 l-AGlcfflfefrm-? Z>M. (Gal 0 l-4GlcNAc/3 l-3) n Gal £ l-4GlcNAc 
1 £A±T$>Z>m. fc<J: tf(Gal 0 1-4G1cNAc0 l-3) n Gal 0 l-4Glc«it 

m^m-r^m^mn^^m - mm^. mm® * £ *; mmm * & 

§ftSh7>Xi;x-«^fi|i|||:t§U miMltfnc, GlcNAc/Sl-3Gal01-4 
GlcNAc^JtSr^-T^li, GlcNAc/Sl-3Gal/Sl-3GlcNAc#^S:^-r-5>ie|, GlcNAc/Sl 
-3Gal £ l-4Glc#^$:^-rS!gi % (Gal 0 l-4GlcNAc/S l-3) n Gal £ l-4GlcNAcJi;££ 
f^n^l JK-fcT? & £ *g, & <fc (Ga 1 /S 1-4G 1 cNAc /S 1-3) n Ga 1 0 1-4G 1 c#j£ £ ^ 
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i mzmmvm&m* 

[|f#^3 9] »*Sl3Sfel414E«0DNA, £ 8 IS 

^CDt&MB#l£^-t£DNA£JBv^ A-f *V If- a J; y , gB#l# 

#1-4 vx-ftifr i^lciB«©y^ y^gB^J^^i-SjKU^^Ktrn- F-f S 

[»^4 0] IE#I##4SB*©T^ yMH^Ifc^SsKy "C^Kfen 

F> asjctfgtf-y * i/*-*- F©ii##}fr£5Bfcf*i&;ry ^r* ? F 



siM4 oia«©^y =1**1/*-^ Fo 

^K§§##. a-yzr** i/*^K+©y >i^xxf;i/i^N3' -P5' * 
^ ^ K*©y jK-^ty >Si^xxf«^^ K«fiftts^K:*ijisnfc*y 

* Utf^ Ff§^tt> # y if* * F*<z>? 9 i/)i>&C - 5 ifx;^ 

;i/#c- 5^T^/-;i/^^^;n?*il$tife^-y =fs * F^##, *y ^ 
i/*-^ F*©^ h^>#c- 5^ , ntf~;i/^b$/>*essi$tvfe^*y 
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[ff^4 3] »^4~1 OCD^-rtl^l^tC|a*0D^U^^ KSrn 
- FtSDNA0ftSJgl^j©Iilfe6~6 O^^I^DfB^I^^-rS^- 

[«^4 4] M*^3 9 £fctt4 3fB*<D#&£^fc. 

[ff^4 5] m&mi 3 £fc«:l 4fB«©DNA, f0#J#-i§ 8 <Z>J&«gB 
^J£^i"£DNA©;tih£&M^J<Z>^Lfc6~6 0 £ m Cge#J£;£-r£ 

is** k, &£&m*v zfyivuTt* \?<Dmmi*frbmi*n2>*v is** 

KSrffiV^ »#3g4~l 0^^^1]gK:i23£©:fc°y^^K£ii- KfSD 
N A ®«9 * fe tt m R N A © jg§R £ «F«g-r 5 

o 

[»*^4 7] ff:£^4~l Oc^VN-Tti^l^JCSSftcD/Ky^^KS:^ 

[0^4 8] n^4 immcoffiftzm^z. m&mi-i o<o^-rn 

8f^4 7ia^(Z>Jatt£/§W »^4 ~ 1 0 CZ> V^*^ 
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[»#3g5 2] »^^4~1 0©V^*lfrl^lCia«CD7Ky F£M 

im**fc&««Sl3:5£i:&4#«i: > rs, KjKU F©*** /S 1 ,3-N- 
[ff^5 3] ff:£]g4~l 0(DV^*i;fr l^CfB«©>Ky F£2£ 

i± -5 1t&®l<D X V U - — > 

IIM5 4] W#^4 — l 0©V^ft#l*££ffi*©3Ky F£H! 

[fM5 6] ^d=E-^-dna^ BEIMEL frWMti. *fl§*Hfl& 

# - DNAt*feS> »*^5 5£fctt5 6fB*©^'n i E-*-DNA. 

[3f*£5 8] m&T&5 5 — 5 6 0>V^tlfr l^lCfB^O^n^E-^-D 

n ^ _ $ _ lc j; § ^ © ^ & $ & ft ^ © x * y - - y trm . 
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[ff^6 2] y vVYtl hiMT-)^t^S, If ^ 6 1 IH«(3D 7 y 
[0 0 0 1] 

^fe»S«#©0»T^ KjKU KCD/S l,3-N-T-fe^/l/^;i/n-9-^ y&& 

fc^m § it&m<D * ? v - - y ym^ mmte^-vmm & $m s * -5 

# ft^©X^U-->^ % SI^®|s?S:ilS - D N A, M^O 

e>©^^y-=.>^acK:j:»j»e,tis ft is <k # Rate^ & & « * & km 

[0 0 0 2] 

-^U-X®~®, (1993^) , Glycobiology, 3 , 97 (1993)] e 
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[0 0 0 3] 

Z>mmX*. GlcNACi8 1-3Gal^$:^-reig|^©^tcB8#-rS 0 GlcNAc/S l-3Gal 

mm^^-tE-t^. GlcNAc/3 1-3Galfi^£;tt-£:fry =3*S£LT». M 

hCDa^tC^f -5^^ b-N-^^-^h^^-^ (Gal/Sl-4GlcNAcj8 1-3Gal/3 
l-4Glc) "P^Z h-N— r h^^"-^ (Gal/S l-3GlcNAc/3 l-3Gal jg l-4Glc) , & 
5^tt**l£>«:#«i:'rsfli*&;*-y dTigi^fetf [Acta Paediatrica, 82 

, 903 (1993)] 0 GlcNAcjg l-3Gal#^(i, tKU -N-TiZ^/1/9 * M*^ >*S#ltf> 

^ h-9-^>^/Sl,3^#T^UML^Lfc#^t C (Gal/3 1-4G1CNAC/3 1-3) n; 

o 

[0 0 0 4] 

0 Gal |8 1 f 3-N-yiz^/l/y/l/:3*S>«##ll$K:BSLTtt, 

(D^k&tf&Z (J. Biol. Chem. , 268, 27118 (1993), J. Biol. Chem. , 267, 29 
94 (1992), J. Biol. Chem., 263, 12461 (1988), Jpn. J. Med. Sci. Biol., 4 
2, 77 (1989)) „ ZLtlt.XiZ 2S©Gal 0 1 ,3-K-T IV ? JVuV $ >iffc 

W>&M<DM.fc : 3-tf?U-yi\:-£nT^Z> [Proc. Natl. Acad. Sci. U.S.A. 94, 
14294-14299 (1997), Proc. Natl. Acad. Sci. U.S.A. 96, 406-411 (1999)) „ 

ttffitt*i is 1,3 - n - t nfjvyjv-i v $ttmmmft&£ j ) ^ 

[0 0 0 5] 
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CKukowska-Latallob : Genes & Dev. 4, 1288-1303 (1990). GoelzP, : 
Cell 63, 1349-1356(1990), Lowe£> : J. Biol. Chem. 266, 17467-17477(1991) 
. KumarP) : J. Biol. Chem. 266, 21777-21783(1991) , Weston*, : J. Biol. 
Chem. 267, 4152-4160(1992). Weston^, : J. Biol. Chem. 267, 24575-24584(19 
92) . Koszdinf> : Biochem. Biophys. Res. Comnmn. 187, 152-157(1992). Sasa 
ki£ : J. Biol. Chem. 269, 14730-14737(1994). NatsukaPj : J. Biol. Chem. 
269 , 16789-16794(1994). Kudo£> : J. Biol. Chem. 273, 26729-26738(1998)} 

[0 0 0 6] 

GlcNAc/Sl-3Gal}fji£;tt- £*g^l£#SlCfc < Gal £ 

l^-N-T-fe^^^v^if^i/^^tcKbTtj. ai,3-7n-xi^iitg 

9 [0 0 0 7] 

Jl^Lfeii-plC. bCD^LfpK&^t h-N-*ytr h^*-X (Gal /8 1-4G1CN 
Ac/S l-3Galj8 l-4Glc) ? h - N V =y-*-7. (Gal £ l-3GlcNAc£ l-3Gal £ 

l-4Glc) . *>sv%«^-tie J $:®^i:-rs^5:^-rs^^^^urfigi**#^t--g> 

Z. £tf%\t>tlT^Z> [Acta Paediatrica, 82, 903 (1993)3 c U r^te^M 
LTGlcNAcjgl-SGal^gfcJtLTV^,, U ^«SO*{Ctt^ U -N-yfe 
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[0 0 0 8] 
[0 0 0 9] 

^ GicMcfii-3G^m^m^^mm.(otpx\ sticky -n-t^^^ h-v^y 
tmm~ ssea-uhr, ©tt&itt*otfe»j, 

4Mb. &SVNte^^&H<&&B£^<BHfcoTv^o sfcfe, jtfy-N-y-fe^ 
*£) . 

[0 0 10] 

n£T*lC*D->ft£*l£2«©^iSi£km&&Gal /si,3-N-r-fe^;i/^;i/n-b- 
[0 0 1 1] 

jtfy-N-y-fe^/1/9* GlcNAc £l,4-#9? b-Xti&BM 

teal is l,3-N-Tir^;i/^*;i/n-y-^ <£fcK: J: y^j* 

MGal-Tl, i34Gal-T2, |34Gal-T3, |34Gal-T4) 
[J. Biol. Chem. 272, 31979-31991(1997), J. Biol. Chem. 273, 29331-29340 
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(1997)] = 



[0 0 12] 

LfctfoT, GlcNAc 01,4-jtf^* h -Xifg^gNlilGal /S 1,3-N-T"fe^;i/^ 
>i&#^i}t:£:MV^ in vitroifsK U -N-Tiz^;i/^ * h"^^>*l^$: 
^tSZ:^*5t'§5 0 GlcNAc |8 h-^^^Jt^^-ilGa 

jg-T^rt^T'^So GlcNAc /g I ^^^^^^^ A/ if O^JB^-e 

#S31LTV%£fc#>, Gal 01,3-11-7*^ J]/ y)\snV$y&&&mMte^-mm$:m 

[0 0 13] 

•fe^;i/*~;i/H-9-i= >#/8 l f 6|&#'C|g-&U Gal 0 l-4GlcNAc£ l-3(Gal/S 1-4G1cNA 
c/3 l-6)Gal/Sl-4GlcNAc©j:e)^^IIg^$:^-r-g>7KU-N-T-fe5 L ;i/^^ bi^ 

-?Z>ffi&&mmtf0 l,6-N-T-fe^;i/^*;i/3-9-^ (I-branching enzym 

Chen., 254, 3221 (1979)] e 
[0 0 14] 

□ /UtDS/'-i/'J-XO)-©, g£i£*±, (1993^) ] . 
[0 0 15] 
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m [NeuAca2-3Gal/3 1-4(Fucal-3)GlcNAc] fc^f 6 ^ U -N-7-fe^/l/9 # h * 

—fe i^^^>^p--fe u^f >©y isy K£ brats u ine>©ejfe3»*«*fi 
5E#lg, y»j3A>ftn5;-s/y-x®~®, »sat, (1993^) ] „ 

[0 0 16] 

>f7afi [NeuAca2-3Gal/Sl-3(Fucal-4)GlcNAc] fc^f SjKU -K-TW/l' 

X®-©, ME*t, (1993^) ] o 
[0 0 17] 

, £f y uA^ytV V- is U - X®—©, mW&t, (1993^) ] „ n h <Dffe%(Dfe 
# #j „ gft&ti:. 1993^] 0 r*i^lfil«±©*°y-N-7-&^;i'^ Mf^ 

[0 0 18] 

^tlTV^-So SSEA-1 (stage specific embryonic antigen-1) tn,M\"& 
, ^U-N-T-fe^;!/^^ »8§^^tC#^Ei--S>;i/>rXx!Bim [Gal £ l-4(Fu 

~ cal-3)GlcNAc] V&zjF. i©Stl8©»3Stt 8 jfflJB«BK:*&* *J , *HE"etf- 
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, 1993^) . ^nEiifi, ^ti&T'mmftmiz&zmffite&mmmzmv&vT 
fiMiz$>t=.z> 0 mmifc&mmzmMffizm&ir&w.mizm^zmmizmvMs. *; 

, mm^it (cell compaction) Sr^Z^o SSEA- 1 ffiffi £ m "t Z> * V ziffi £ m 
xp. Med., 160, 1591 (1984)] „ £ fc, ^^7.0)^-^ V*)\sZsJ - V*Hj8&0Dg£Sr 

j > ^^tt> 1993^) Q j^_h©3i:ii. ssEk-immtfmM$-^$>z>\,^$mm*s 

[0 0 19] 

mZgr<$&m-tZ>ZL}ltf%at>nT^Z> [J. Biol. Chem., 259, 10834 (1984), J 
. Biol. Chen., 261, 10772 (1986), J. Biol. Chem. , 266, 1772 (1991), J. B 
iol. Chem., 267, 5700 (1992)) 0 NIH3T3^HJBg^N-ras^D h * > Zl > £3S 

9 h-*%R&&mti /3 l,3-N-T-fe^;i/^;i/n-9-^ >3£#^<Z>^4£#ig;&tlLT^ 
£3i;#fcl£>;ftTV^ [J. Biol. Chem., 266, 21674 (1991)) „ 
[0 0 2 0] 

Glycoscience and Glycotechnology, 9, 9 (1997)) „ HfSUETfttitl* X*iZ 1 
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& ©ttfc&^-r i*i&©^fi/^^>©y^f> KT*fe 

£ h#t^c<*l.T [Trends in Glycoscience and Glycotechnology, 9, 9 (19 
97), Trends in Glycoscience and Glycotechnology, 9, 47 (1997)] „ 
[0 0 2 1] 

Jam */ 7 /i/g& ft in b ^ u -n-t ^ ;i/ ^ ^ v-f 

X^^S^^CD^S^fc^&oTV^ (Acta Paediatrica, 82, 903 (1993)3 c 

^ [0 0 2 2] 

Sil^Si^Aii^W. - - -- 

y-N-7-fe^;i^* h-9-^>«im_hc##f (4M) ffli/7U;i/MxxHi ( 
4«g) tcit^LT. i/ioowT©<£as-e-feb^^>r>^^-^bi:bT©^ 

145:^3 £#*nb;nT^£ (J. Exp. Med., 182, 1133 (1995). Glycobiology 
, 6, 65 (1996). Glycobiology, 7, 453 (1997). Eur. J. Immunol., 27, 1360 

0 (1997)] 0 r*ie>©*u zf«i(D^u-N-T'fe^;i/^^ m*-^ ymmm^-oy^m^ 

£Zltteltt-/V\ (Glycobiology, 7, 453 (1997)] „ 
[0 0 2 3] 

Zrth - lV)&m±#%iKMU&* J ' J?*.'&miL ' ?Z> (Tetrahedr o n Letter, M 

, 5223 (1997)) „ 



1 8 



2000-3060339 



11-183437 




[0 0 24] 

0 lysosome associated membrane glycoprotein- 1 (lamp-1) ;j3J;£51ysosome as 
sociated aenbrane glycoprotein-2 (lamp-2) te. U V V - AlC#^Ef S*S^ > 

i-mzmmmwiz z>) t% y yy-A)g|©ft®£ra:i:A,if*;n 

4<got^S„ lamp-l;J3 J;mamp-2lCli#<<Z>i6S^ O < o^»/J< y -N-y-fe 
^ >*iit£^t?) tfttMLTiS*). lam P -lfeJ:Utlamp-2^U yy- 

T^>SHL-60$:^^^;i/X;i/y ^^rt/ F (dimetyl sulfoxide) -Z%IM~?Z> il, 
«Z^^^|||a{C^fc-r-5^, 3©^b<Z)jg^"e. lamp-l^tf lamp-2lC#;&tJt-<5 
/KU-N-T-fe^^^^ h-9-^>igi^(Z)f5[^*i*nL, ^tltilfctClamp-lfc Jctflam 
P-20MH («i|) #®Tt-£3£#*&e>*lT^£ [J. Biol. Chem., 2 
65, 20476 (1990)) c 
[0 0 2 5] 

A^e>> ftS©^>7t^K{cA^^lC7KU-N-T-fe^;i/^^ hV-^ymm&ttlN^- 

T-fe^;!/^^ hv^ymmzttto't&zL tizzy, &M(D&yrt?wzmfe<DM 
MzX-VS-j yt7 [ ?*g&'5\M&&&& 0 

[0 0 2 6] 

FQmffiZ V^-J >f>Mll/fcj^> Swiss 3T3^gfla$:TGF-/3 
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tfi : iM-$'Z>Z.£.i$^ZfrT^Z> CJ. Biol. Chem., 268, 1242 (1993). Biochim. 
Biophys. Acta., 1221 , 330 (1994)] „ 
[0 0 2 7] 

NIH3T3HHBgiCN-ras^n h * > n 5? - > «: »J3i 3 * 5 #V-K-YH*fr?9 

-TiZ^^* h-9-^>lei^*^iii^■t-5ri:^e>nTV^€> CJ. Biol. Chem., 
266 , 21674 (1991)3 = Tjfflflfr&fcEL-4t£'e 3 T 2 |8 1 ,6-N- 7 -fe^^/l/ni?- ^ 
>iifiS€?$:^$t5i:, jjfflJ^®(D)8l#>/\ 0 *«-e&£CD43. CD45. 
^fettCD44©^4^ifin-r-5 CJ. Biol. Chem., 271, 18732 (1996)] „ d*l 
ft, 372 )8 1,6-N-T-fe^;i/^3^^>^^{Cj:y^$tlfe«l^\ 

^ y _ N _ Ti2 ^ ;1/ ^^ h-y-^>ii^a)^ic0B#-r^j8i,3-N-Tiz^;i/^;i/=iif 
^ >Jf£^ittf> J: i: & #> i: #3. e> ti £ = 

[0 0 2 8] 

HL-60M%2 7"CT^#-r§il. lamp-l^fcttlam P -2lC#]&D-tSJKU- 
N-7-fe^/l^* MJ-i* ymmoA^M-r^^. HtfiftbtlT^Z CJ. Biol. Che 
b. , 266, 23185 (1991)) „ 

0 (0H*tfNamalwajmjB^ Namalwa KJM-l^HJBS. CH0M&£) ©jtflJ-N- 

gt*^. Zin^^iC^ U-yfcZntz. 2 S(DGal j8 1 ,Z-H-T^)V^;\yn^ ^ 

?:5pJM t & ^ £ =fe -e ^ * tt* umzfo vxmn&m&^mifeo) 

[0 0 2 9] " 
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)\,=yf; Y^rX >^0-&££K:5B^bTV^Gal £ l,3-N-7-fe^;i/40l/3l^ 
[0 0 3 0] 

[0 0 3 1] 

•fe^;i/*Vl/=r-!*-i~ >^^ : &^bTV^S^HJ|g^>M^^CfeV^T^LTV^SGa 
1 /Sl,3-N-T-fe^^^;i/3-9-^>^^©#>5r$:#^-rSZli:. &e>mc-£*l 
*>©Gal ^l,3-N-T*^^=l^$>«#»3ll©#^JC^V^T©»3R^»4*tt 

£ W e> t^iz-t s r £ tei? £ & v 

[0 0 3 2] 

#5t<z>Gai pi,z-n-Tiz^;vyj],nv$ym&mm<nnm*ifcm*zfc#>izi l t 

*«y-1f>yW:7y*>fif-*H>»*PCRiS) &JlV>S&K#i&s 0 Lfe 
#oT> Ztl&X~lZ?U->itt$tlfc2m<Dmm£i\Zm&2>Gal /Sl,3-N-T-fe^ 

[0 0 A A] — — 

*$&m<D^m&. %T%l&Gal g l,3-N-7-b^;i/y;i/j-9-^ 
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[0 0 3 4] 

*mw&. &t© (i) ~ (6 2) izm-t&o 

(1) JETF© (a) , (b) , (c) , (d) , (e) , (f)> (g) 

( a ) hj#i## i fa*© r s j rnrnn^ & & s jk y ^c:/* 1 k. 

(b) K#I##lSBtf©T$ yfiftK^J©4 1#@*^3 9 7#@©75;H 

(c) SJ#J#-3 2ffi*©7 3 y^iB^I^e>^SJK'J^y^ Fc 

(d) i^2St(D7 5;»S?IJ©4 5#S^e>3 7 2#g©75;H 
Be#l&-&fr3KU*:/^ Fo 

( e ) sfiM## 3 ga«© r ^ j mmmfr *> & s # u f. 

(f ) sB^j##3fs«©r^ ymsa^i©4 5#s^e>3 7 2fs©7^;si 

BIEI&^trstfy Fo 

( g ) B2#l## 4 IE*© 7 ^ y iftKW^ e> S sK U K. 

(h) se^u##4sa*©r ^ ymBe#J©6 2#s^e>378#g©7^^ 

fiB^ISr-g-tfjHU^^ Fo 

(2) jKU^^F*\ Jiffi (1) ©jKU^^ K©^t5 7 5 7BMB#I 

y^^F-e&s, jlie (i) ©«r-&i**i. 
-N-T-fe^^/^3-b-^>«^*3fe?stt^**. -tsa (i) (2) <Dmm 
(4) ^r© (a) ; (b) ; (c) (d) frbte&m&vman 
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(a) mmm^ 3mm<DT ; mmw-frbte&iKv f„ 

(b) fflpmt§r3mm<DT < ;mm?w 4 5#@^p> 3 7 2#s©y^ j m 

(c) 4mm<DT $ j mmwfr?>tez>Ti<v s<?^ f d 

(d) @H^j##4ia*©T^ jmmp}<?)6 2#s^e>3 7 8#s©r$ 

BS^JSr^-tf^ U *rf* F» 

(5) K^#^4ffi«©y$y|fcBE*IK:*3V>T, l«±©T$yai^jfe 

(6) J£*T<Z> (a) (b) ©sKy^^FTafey, frosKU-N-T 

(a) gH3«J#-t 1SH*©T^ 7^gH^rj©4 l#gfr£3 9 7#@©y$y^ 

unit^fr. imm<DT $ y$gB#i©i#gj^e>3 3#s©t^ y 

(b) gB^j#-^2fa«©T$ jmm?q<D4 5#g^e> 3 7 2#g©y^ 7^ 
k^is:**. fr^m?m-% 2mm<DT $ j wmn-fr f 

V^y Fc 

(7) tku^^f^ _hiH (6) (Dtfv^^wm-t&Ts. jmmm 
y «zf* f. 

(8) Jify-N-r-fe^^^^ Mf^>«gm©^tCK#"rS^tt^ 01,3 
-N-T"fe^^/^3*^><E^»3Rtgtt^*s, ±gE (4) ~ (7) vx^tl^l 
^lCfB^©/Ky^^ Fo 

•9-^ >*m&-tZft&T*$>Z>±m (8) ©jtfy^^Fo 



(10) /Sl,3-N-T"fe^^/y^/=i^$>«^*3R?Stt««, i) N _ Tt5 L ;l/ 
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^?hif^> (Gal/Sl-4GlcNAc) $. fclt^ t? b - * (Gal 0 l-4Glc) , ii) N- 

, ei,31&&T?N-71z*JiyAnV$>%:ffl&"?2>m&T'3bZ>±m (8) 
tt (9) ©tKU^^K. 

(11) gT© (a) , (b) , (c) , (d) , (e). (f), (g 

) (h) ^&3&s»j: yjgtfnsjKy^^ ft*$>*;, jfrotfy-M-y-fe 

^ ( a ) ge#|#-if 1 IBIS© T ^ J mMMfr & * & # U ^ ^ K. 

(b) K#J#^lSB*©7 5y»BB#I©4 l#g3^&3 9 7#g©7^H 

( c ) m#m-% 2 tB«© r ^ y mgr** e> & * ^ u k. 

(d) BJW#-&2Sa*©T^7llBB^I©4 5#S**&3 7 2#B<Z)7^Bfc 

( e ) mm&% 3 is*© r ^ j mmwfr £> & & u k. 

(f ) «^#-&3ffi*©T^y|ftBB#[©4 5#g^^3 72#@©7^;SI 

( g ) she*-* 4 mm® y ^ j wmnfr e> & s jk u k. 

# (h) BB^!I#-^4|B«©T^ ;»BI5!I©6 2#Bfr£>3 7 8#B<Z>7^ 7^ 

(12) jKU^^Ftf, _hsB(ll) ©sKU^^KCD^-rSTS 

«3Ku^^K*e*s. ±ie(ii) ©«ife#^o 

(10) (4) (10) gH^flifrl P i CflBjfrPrtU"*:?? l - tin 

- KtSDNA. 

( 1 4 ) BB?!I## 4 |B^(Z>7 ^ J Wmm-fr g> <fc & U K fe 3 - K-T 

5DNAi:^h'J>yi>h fc£:#TT^ ^f^U #W X U T^o /S 1 ,3-N-T"fe " 
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• 



(15) _hfB (13) (14) ODNAmn, 

(16) _h|B (13) (14) ©DNA$:^^ # — iCjIH^ji/ul?^ 
e>*iS;SBm;MfrDNA 0 

(17) IMDNA^ ^^KpAMo-G4-2, pAMo- 
G7, pAMo F 2 — G 4 > p V L 1 3 9 3 - F 2 G 4 , pBS-G4-2£<fc 
tfp T 7 B-G 7 'JStftlS^^^ KTf&S, _hlH ( 1 6 ) ©jffl 
I^tDNA. 

^ (1 8) ±fB (1 6) (1 7) ©liA^DNAJMtl.^ 

(19) mnmmi£&. urn®, mmmm. mmmm* m&mm. 
m-$t$R&&T*2bz>. jits (is) <Di&m%&mfao 

(2 0) Escherichia MtCMf &»^«1-gfe&. _LSH (19) 

(2 1) Escherichia coli MM294/pBS-G3(FERM BP-6694), Escherichia c 
oli MM294/pBS-G4(FERM BP-6695), J: ^ Escherichia coli MM294/pT7B-G7(FER 
M BP-6696) C 

# (22) m^mmi)\ • ^^.u-^-m^ ^ y h ■ <=cu 

V^J^mfflUfc. Namalwaiff|g % Namalwa KJM-lifM. fc: hmmWffimm&ZXfK 

(23) S&*fflllS*\ Spodoptera f rugiperda g>0^M^ Trie 

JST***, _hfB (19) (5D?^K^m^ 0 
(2 4) _fcflB (4) ~ (10) 0H*f*ifr 1 otcgB^ cft>ft°U FSrn 
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mm. 

(25) mn&mmK m&m. mmrnm. m®Mmzt~i*m&mmfr*> 

fi:S^e>itftl5iIlsi#T^S, ±m (2 4) <Dm&8ko 

(2 6) JtSS (4) ~ (10) <^1^frloCfa«tf>/Ky^^F$:3 

(2 7) £j* • *«#S^©5/l/*4n?fcS£fc<MS«i:?-S, 

±fH (2 6) ©5gi£& 0 

(2 8) JtfH (4) ~ (10) (DV%m^ 1 o^fB*©3KU F£n 

D 

(2 9) JtfE (4) ~ (10) ©^-Ttl^l -3 {C|H«©3Jn°U^^ Ffco 

(30) ±ga (i) (2) (Dmm^mmzmmmtvxm\f\ 

(a) M^^, 

(b) i)N-T-fe^;i/^^ y (Gal^S l-4GlcNAc) , Gal /3 l-3GlcNAc£ 
^^h-X (Gal/S l-4Glc) , ii) N - Tir^l/^ ^ ^ Gal £ l-3GlcNAc 

h-^^^^as^^tc^-re^u =?«g, is j: inn) N-y-t^ 

(c) «?yj?>-5' --y >^N-T-fe^;i/^=i-9-^ y 
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(3 1) ±m (3 0) CD^&lCfc U^^tl-SN-T-fe^^^^zii?-^ 

(a) tS^SS> 

(b) GlcNAc 0l,A-1f5 9 h-xm&mnk* £J:tf 

(c) ^ue;>-5' --u>^^^^h-x 

(32) jtfla (i) ^fdi (2) ®it^«iii2:btfflv^ 

(a) ttfltxau 

(b) GlcNAc 01,4-;*f9* h 

(c) i)N-T"fe^;V^^ > (Gal/S l-4GlcNAc) , Gal /S l-3GlcNAc£ £J± 
^^h-X (Gal/S l-4Glc) , ii) N - V hi*" ^ Gal 0 l-3GlcNAc 

„ feitf i v) JtlH (3 0) (3 1) ©^{CJ; »J#btl5SM»^ 

(d) ^U^>-5' -Z1U >^N-T-fe^;i/^^ h-y-^ fe<fctf 

(e) ?y$»-5* -Z1U h-X 
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(33) ±f3 (i) (2) (Dmm&f&M&ummfrT'&ztfV't.zf 



3- K•r-5DNA$:^:^^-^CM^^•e#^>tl■5ffiilx.^DNA$:^ 
•T^^^^^^^^-e^b. GlcNAc/Sl-3Gal/Sl-4GlcN 
kcWf&M-* Z>W. GlcNAc/S l-3Gal j8 l-3GlcNAc#jt fc^f 5*8, GlcNAc/S l-3Ga 
1 j8 1-4G 1 c^5t £ -5 *S. (Ga 1 0 1-4G 1 cNAc 0 1-3) n Ga 1 /S 1-4G 1 cNAc#3g £ % b 
n*U JS^±^feS«S. &<fctf (Gal ,8 1-4G1cNAcj8 l-3) n Gal 0 l-4Glc#Jg$:^ b n 

# 1 JK±T**>S«^6<fc&^J: yiStf*lS*t<i: y &£«g&. * feW****:** 

±8b (33) ®tMte&im&iM®s&&. 

(3 5) JLSE (1) (2) <Dmm&&M<Dmm&&'V3b&tfV'<7 

*f- Kt"SDNAS:'<^3r-K:jfi«i3a^#?>4l«jtBiliL#DNA&«^' 
N h7>XS?xry^i^?:if U ^U>$!*tC, GlcNAc/Sl-3Gal/8 1 
-4GlcNAc^gjtS:^-rSli, GlcNAcjSl-3Gal£l-3GlcNAc4g&&^'r&tg, GlcNAc 
J8 l-3Gal 0 l-4Glc*3i£4f 5*§, (Gal 0 1-4G1cNAcj8 l-3) n Gal /S l-4GlcNA<«t 
5:^bn#JSU:-e&.5)g^ cfctK(GaljS l-4GlcNAc/S l-3) n Gal/S l^Glc^jg^^b 
n^lJK±Tf**«^6«i**J:yaJ3:4xSllJ:y«i*li«l, 
ft5^HI$:M-M§^ tftl»«^J:yflt«iil»&»:«'MlfC«:S%'r 

(3 6) _Lffi (1) (2) ©fSm^M©^^T?$>^3Ky^^" 
^ Ffc3- K-TS DN A Sr^^^~Cffi*^T*#e>tlSJfflSI^DN A 
t§h7>X^'i->^ii5:l^U SMfiW^K:, GlcNAc/3 l-3Gal/S l-4GlcN 
AcM&ZH-t&ife. GlcNAc/S l-3Gal/S l-3GlcNAc#it^^-r-SiBg, GlcNAcjS l-3Ga 
1 £ 1-4G 1 jf £ m "t 5 (Ga 1 0 1-4G 1 cNAc £ 1-3) n Ga 1 0 1-4G 1 cNAcJgjg £ ^ b 
nff 1 a±T?$> 5 IBS, fe J;0(G3l jg l - 4GlcMAcg l-3) n Gal £ l-4Glcfgjt fe-ft b n 

# 1 J^±T*^>S«g^e>^-g»^«fc y jgtf J: y * fetiS***:*^ 
•T *«tS*, ^=B^*<ky^«S^*fett^«g®S:^t-S 
^£4^ : 
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(37) m&mnifi. nges> mmm. ^nf*y;*>, yyn^ 
feBB«#*»e>atiti«tt-&*i«7f*>s, Jtsa (30) ~ (3 6) ov^fnfrio 

(3 8) £fR • Wm&W>m<D$)\/l7tpT*$>2>z:h$:mWUl-?2>. 
±m (3 5) CDKJSjg. 

(3 9) _kgB (13) (14) ©DNA, * fcttffia&J*-* 8 8B«CD 

(40) gB^j##4ia*T^ ;isjam*#y^^f F£n- f-t-s 

(4 1) DNAtf, BBja#«8ffi«©iS»S^JS:^'rSDNAT?*«Jbffi 
(4 0) CD* U if* # l/*^ Fc 

(4 2) *ij :?5l? l/^KOMtfttf. *U =f5l^ l/*^- K«t»©y >fi> 
i?xxf^^X7*Dfti- h^ic^m$tifc*y zJ* * u**- Ff§ 
*y zf5t^l/*^F*CDy >»^f^^N3' -P5* *X7^- 
75f- F^lC^m$tlfe*y =T5C * l/*^ FSNH*, df5? ^ \s** F* 
©y JK-Xi: y >^^a:^^^^*^^ K«BfctS-&Jc^S*ife*U 3* ? 
vnr*f- Ff§##> *y zlyi? v*?- Ft£(Z>?^S/;i/#C- 5^"ntf^;i/^^^;i/ 

-5^Ti/-;i/^^$/;i/T*sm$tife*y if** i/*^k«6*#. *y i/ 

enoxazine-modif ied cytosine)TM^|$tl^:* U # l/*^ F^#fl£, * V zi 

•%>?\s-*?- Ffr<PU#-;*tf 2' -o-^Dbf;py ^-^,T-gSl$tifc*y J* 

? l/*-^ FfB»#feJ:tJf*y zSxt U** F#<Z>y jK-^^2' h**/x F 
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*?-VmmW-ZlibZ>. ±M (4 0) tfctt (4 1) ©*y l/*^K. 

(4 3) ±13 (4) ~ (10) ©v\TftjfrloCK*©#y*:7*-K&=i 

- K-r«DNA©^"rs^3SBEja©5i«5bfc6~6 om.mz.mvm$\*M-tz>* 
^ f, fej:tftft*y i?** F<Dmm&fr*>m*nz>*v zixzi/** f 

£Jgv\ tfV ♦ ^a:>f > • y T^i/3>?£ICJ; *j. ±SB (4) ~ (10 

) <7)v>-rn^lolcfa^c?)jKy F£n- Fi--5>*^©^4$:^*1-^ 

(4 4) _tffi (3 9) (4 3) CD#&£J§^£. &%fr\Z& 

(4 5) _tgB (13) (14) 0DNA, g!#J#-t 8 £tt<Z)£2£ 

^^i-£DNA<Z)^&i£«e#Jtf>J*i^L£6~6 OjgSi:I^DgB^J$:*-rS 

*y =r* * I'*?- f\ y * Ffcffi*»3&s^j«:^-r**y * 

K&ffiv^ ±SB (4) ~ (10) ©VA-rti^lolcga«©>Ky^^F$:3-F 
tSDNAO^*tttmRNA©S^?r|]I|lt5m 

(4 6) ±m (4) ~ (10) (D^iTtifr 1 olcfB«<Z)/Ky F£:3 

- F^£DNA©^-t£m«S^J©3*MLfc 6-6 0 i&S £ m VmmZJj-t 

y zsz. v f> ^*y □r* * K^ffiMWj&ffi^&^-r** y * ^ 
^ f, £<t t;«* y ? u*?- Koiift^ e>38tf jus* y sr* * i/*^ f 

o 

(4 7) ±S3 (4) ~ (10) (DV^-rtl^lO^CIB^©3Ky^^F$:^ 
(4 8) ±m (4 7) ©ffiffcfcJBV^S, ±fH (4) ~ (1 0) (D^irtlfr 



(4 9) _LfB (4 7) ©m#£ffi^, -hfB (4) ~ (10) amfjlfrl 
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(5D ±m (47) ©ffitt&^wf 0tm> m&t~i*m&&<DBmm 

o 

(5 2) ±m (4) — (10) <D^~?tifrl-Dlzmm<DtfV<z7?-F£& 
$kt%ntZmMZ-&Z>Z. ^JKU^^K©^i-S/S 1 ,3-N- 

(5 3) _hgH (4) ~ (10) (D^-ftlfrl-Dizmm&tfV^Zf^FZft 

(5 4) ±fB (4) ~ (10) ©v^ti^l oJcfS*©/KU^^ F£#g 
^5Mfl&£«Sfci^£:£^3l*, _hgs (4 7) (Z>ifr#£/Bv^ KsKU^^ 

(55) _hie (4) ~ do) (D^-rtifri^izmmotfv^^FZizi 

(56) ^d^-^-dna^ /j^m, mm 

TVNS^n^-^r-T^S. ±3B (5 5) oyo=E-^-DNA 0 

(5 7) yn^E-^-DNA^ t: h^fcliV^fc^CD^n^-^-D 

NAT^S, _hSB (5 5) ItfclZ (56) ©^O^-^-DNA, 

(5 8) _tgB (5 5) ~ (5 7) © H-fti** 1 olcSB^CD^n^- # - D 

N A &£&mzfU *E- # - D N A©T«KtC3*»S*fe UjK- # -afrgrtF-fc^t"* 

(5 9) # — Mfe^tf. 2 U ^ 2*7 ji — zi — ji • 7tf 
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misn&Mfcf'-e&z. ±sa (58) <dx>7 v-->>f&o 

(6 0) ±fi (52) ~ (54) , (5 8) fcitf (5 9) (D^iFftfrl 

-oizmmnx? u-->^tcj; »j#e>ns*tim, 

(6 1) ±ffl (4) ~ (10) ©V^tlfrl OICIB*0^U^^ 

(6 2) j v vy*j vmmis^^^^^>> ±sh (en ©y^^r^b 



^ [0 0 3 5] 

(1) GlcNAc01,3-#:7* b-X&®mm (0 3Ga 1-T1) (2*^0?" 

/33Gal-Tl (Mi&WM 1 ) liGal 0 l-3GlcNAc^©-^^^g9#-r SGlcN 

kepi,*-*?* h-xmmmmT'&z mm^e-iaum . 

frfe. Blast CAltschul et al., J. Mol. Biol. 215, 403-410 (1990)) , Frame 
Search^ [Compugenftig] ^(D? U V^h. £#JJ§ bt, 

f*fe{i#S»e)II?bfc-*icDNAtfdicDNA7>f^y-$:i 

sett, m^i-£ia^K:#Mi&£:/^v-£^T;Ky • ^-:n^> 

• U 7? 5^3 > (Polymerase Chain Reaction ; P C R £ B&IB1~<5) ("E 

l/^a7- • ^a~^>^*^2jS^i:t) f PCRProtocols Academic Press (1990 

______ __ 
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^cDNA?:MtS3i:^t'tS 0 

gDNA^n^ £i)mW&Ztltc-*m.c DNA^fcBc DNA5 
>f^7'J-5:tStLT, 5' RACE&£3' RACE&£ffe> 3 £ IC J: »J , m^f€>@B 
^J^^-TS c DNA05'*«i<Z)fiT^i:3'^3gi(©BT^5:Mt^Ii:^T'fS 

0 [0 0 3 7] 

#«§i2g * tt#s#wflg ft cDNAit nam £ « mac $ *IT V* S 

□ [Anal. Biochem. 162, 156-159] {C «fc U^RNA§:i|i}t|, 0 & 

HiC/^DT, ±RNA$:f^i/'J 3^5? ^ PT-if I (Life Techno logiesftgf 

*tCo^T\ * V Zl (dT) ^^-f V- * tc > f^?^ >f V- £M V^SUPE 
RSCRIPT Preamplif ication System for First Strand cDNA System (Life Tec 
hnologiestt) CJ:y-*«cDNA^J«t*. -*icDNAi:bTH M 

DMA|:fetfS3i:^t^l) 0 
[0 0 3 8] 

• 7* - • c D N A • $/>-fe£/* • T> F • ^ K ■ ^ o - n > ^ [ 

Superscript Plasmid System for cDN A Synthesis and Plasmid Cloning ; ef^f 

=IBRL (Gibco BRL) $±§g] >^-cDNA •i/>t^-^-yh [ZAP- 
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cDNA Synthesis Kit, * # ^ - > *±gO £JS V^^&^tf&lf P>*i£ 0 #S 

-T 5 r t K £ o T % A#T£ So 
[0 0 3 9] 

aj^sk 1 2tfc^g32&§re££&<2T*&n«:, 77-^^- 

^ FK? $-*g\ f \'?tlT~ : b&m-VgZ> 0 ^kfaWKte. ZAP Express (*b^# 
V->1±$1. Strategies, 5, 58 (1992)] , pBlue II SK(+) [3*1/ 
>f v t? . yi/ V K • W—f- (Nucleic Acids Research) , 17, 9494 (1989) 
^ ), izap II , UtlO, X g t 1 1 CDN 

A ?n- — T ■ zf^V'rJ " 77°D-f (DNA Cloning, A Pract 

ical Approach ) , 1, 49 (1985)] , ylTriplEx (? n - >-r-y 9#M) , 
iExCe 1 1 (7T;WS/yt±Sg) . PT7T318U (7 7^J/7tt8) > P 
cD2 (tl/^ra7- • y > F • "fe/1/9- * /^t0i?- (Mol. Cell. Biol. 
) , 3, 280 (1983)] , pUC 1 8 (Gene) , 33, 103 (1985)] , 

pAMo (J.Biol. Chem., 268, 22782-22787 (1993), grj£pAMoPRC3Sc (#gg 
TO-336963) ) *S»tffiifcj!i«Tf*5. 
[0 0 4 0] 

^ ^T^l> n a&ffitC&, Escherichia coli XLl-Blue MRF' CXh^^^-> 
ttSS> Strategies, 5, 81 (1992)] , Escherichia coli C600 [Genetics 
, 39, 440 (1954)] , Escherichia coli Y1088 [Science, 222, 778 (198 
3)] , Escherichia coli Y1090 (Science, 222, 778 (1983)] „ Escher 
ichia coli NM522 (J. Mol. Biol., 166, 1 (1983)] , Escherichia 
coli K802 (J. Mol. Biol., 16, 118 (1966)] , Escherichia coli JM1 

U5 — LGene, 38, 275 (198b; J „ Escnerichia" "co h SULK™ Strain 

->*fci: U rffjt) £J:tfE. coli LE392 {=£ V^=l^- • 9U-=- y?t&2lK) 

[0 0 4 1] 
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c DNA7^f ~fy V — t. L/T, Mx.tfOTtf> J: 5 IC LT^bt CDNA7 

t h^JfiffMOpoly (A)+ RNAJ: *J cDNA^^fA (cDNA Synthesis S 
ystem, GIBCO BRL*±§g) l:l^T c DNA^U f ©B^lC Ec_o R I 
— N o t I - Sai l adaptor (Super Choice System for cDNA Synth 
esis; GIBCO BRLftgf) £tf#!JLfc^, ^ D-^>^^ # - XZAP IIUZA 
P II/EcoRI/CIAP Cloning Kit, STRATAGENE*±§g) ff) E c o R I WHftHZMXL, 
„ Stratagene$fc Gigapack III Gold Packaging Extract£J§ in vitro p 
ackagingfc^? Z.£K <fc c DNA7^f^7 U — &f£$sfi"<5 0 
[0 0 4 2] 

cDNA^/7>J-5:iIfcUPCR^l *«BWr^««#e»*lfc|RtCtt, 

<fc*;^^^-fCM*iitf3i:iCj:*;^Te>3il^T^€» 0 ^*#-£LTW:, pBIu 
e SK(-), pBlue II SK(+) ( V>-f *i%Stratagenef±ig) % pDIRECT [Nucleic Acid 
s Research, 18, 6069 (1990)] , P CR- Amp SK(+) [Stratagene^, Strategie 
s, 5, 6264 (1992)] „ P T7Blue (Novagenftag] , pCR II [-f > \f h n I? >*± 
Biotechnology, 9, 657 (1991)] , pCR-TRAP [Genehunterftgg] , pNoTAjy 
(5' -»3' ttm) &£Z2btfZ>Z.£tfT*gZ> 0 
[0 0 4 3] 

VrfimK flflitlfrfr^ff (ging e r) r J <D$t&7t J K S'tfi CPr o c. Natl, Acad. Cci. U 
SA, 74 , 5463 (1977)] &£V\&3 7 3 A • DNAi/-^l>^- [Perkin Elme 

rag] *<D&&mmft*Tmn ^mvvr^ ^ -t & r t g 5 . 

[0 0 4 4] 
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U3f^- • ^o-^>y ^2JS) fefT^ifclCJ:y, /S3Gal-Tl£T 

□f^i/^f-> (digoxigenin) L £: fc^M^ £ ^ £ #T*£ 

[0 0 4 5] 

JlSBOD^lCj: yj&#£*lfcDNACDi&Me#ltt. iDNA^H®^** 
SV\ttM^^MI^^#T^»T^ ^EU^rL^- • * D - - > ^jg 2 JS^lCfB* 

y iS- (Sanger) hWr3r3r*sife. CProc.Natl. Acad. Sci. USA, 74, 5463 (197 
7)] fe5V\»3 73A-DNAi/-^l>t- [A-^P> • x/l/T— (Perkin E 
lmer) %tjR] ^OigSSB^^SSrffl V>T#*r"r £ 3 £ «fc l J »^"TS d £ ifi 

[0 0 4 6] 

^£&lCj:yj&^£*l&DNA£UT, IB^I## 1 . 2. 3^fe«4 

, BJ#f##5, 6, 7 ^fc«8T^$nSi^«iS^J$:^-rSDN A^$:$>lfS^ 
SB3?U#-^5©DN Afc^t*:/^*^ F£ tttt, pAMo 
# -G3, p B S - G 3 I: fetf S Zl i: S„ S?!lSf 6 © D N A $:^tf 7*7 7, 

^ Kil LT«, MiH pAMo-G4, p B S -G4 tf£ Zl So 
gB^J#-^7©DNA$:-^tf^ , ^X^ K^bTtt, pAMo-G4-2, 
P BS-G4-2^^tfSril^t't6. BB^J##8(DDNA$:#tf^X^ K 
£LTte, #J;Ui. pAMo-G7, P T7B-G7l:S{fl.ri:^tS. 
[0 0 4 7] 

s fc, xge^ r fck camp ifcDNAiAi^u^yi^h &&ft- K g f 'J » 
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15. 

[0 0 4 8] 

^£ffiV>5r£KI«J:U#£;fi5DNA£;l;i?feU Ji#l$tC», nn--&£m;i; 

y^-^fi^^DNAfcH^ftLfc^-f ;i/#-£#^T, 0. 7~1. 0M(Di& 

0 ftthu^A#4T, 6 5 r; tv\>f ^ g t*- i/ 3 > & t, o. i ~2 

s s ( i ^ig® s s cmm^mmit. 150 mMMt h u * 

ClillCJ: *J |e05£T*£& DN A *$>tf Z> Z. £&T*g&o /W ZfV **>f if 

• ^l^^^.^— • ;W*D2?- , DNA Cloning 1: Core Techniques, A Prac 
tical Approach, Second Edition, Oxford University (1995)^{Cfa<&3 tlT 

It, ±mT*mnVfcDNAti'p?£< 0%JK±©ffiHfil:ftSDNA, 0 

^ t< ft 8 0 %^±©ffiifi?:f f 5 D N A, £ £ IC#F£ b < 9 5 %&Lh©$B 
^ BtW5DNA$:^(f5Z:t^T't5. 
[0 0 4 9] 

ummLKitmuz titers. j&mF}-fr*>&2>tf 

'M^f K^3-KfS@650DNA0S{#lt Molecular Cloning, A Laborat 
ory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) ( 
£TF> =EU3czl^— • 2U- — ytfm 2 ffo , Current Protocols in Mol 

euilai Biuluyy, Jului Wil e j i S Suns (1987-^1997) (J£* r ' , U ^ b 1 /U h -l 

-;i/X- >f > • ^El^n.^- - /WtfnS?— fcfci") , Nucleic Acids Research 

, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 34, 

315 (1985), Nucleic Acids Research, 13, 4431 (1985), Proc. Natl. Acad. 
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Sci. USA, 82 , 488 (1985)^lCfB^<D^&#Mlft^M^A&£: J8 V*T, WZ-ltM 

%J£Ui. Iftt8 0%«±, #IC9 5%#J:©4B|i5H££^bT^£3t3W;£ b 
0 [0 0 5 0] 

s ti fc«f^«t^#^3j< y f© r ^ j wmm \zm^x , m # y ^ 

^ Kf SDN A£ffc#^J&^£3£lCj:oTt>glft©DNA£Sf$g-r 

TODNA^imo d e 1 3 9 2 #£JB ^Tftt) ZL £ ^ttS. 

7^f7- £: UtfflVV ZL*ie>DNAlC*B*ilft&mRN A bT ^SiTO© 
mRNA^P,ISLfccDNAMilLT, P C R Zfto Zl £ tC <fc o S 
65 i: D N A £ 3 £ tfTS -5 . 

0 [0 0 5 1] 

±^©^^T'^bfc*^^©DNAi3J:^DNA{|T^$:mv>T. =Elx3f:a^ 

• a-y dfs* F, • *y rf* * i/*?- f^©*<; u*-^ F& 

[0 0 6 2] 

Wi*V zljLVV*?- F£ LTte. JiSBDNA^^-TSi^SBH^J^^^ML^ 
5-60 S£S£ Bl DgS^J^^-t-S D N Alfctt^DN A HmffiftteMn*^ 
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<fct>*T>-^-fe>^y^>rv-i:LTMvNSS^{c{i. M#©lift«?iag (Tm) 

•f- F£;M:f£3i:#-e££ 0 
[0 0 5 3] 

MIC 3ne>^Udf^^l/^-^F©^^: (J^T. ^" U =f* * Kftg&ft 
^ St*-y:J:a* FH##£ ITU ^yzf*? i/^^ K*©U >g&^x 

7^7^f - F^-a-ic^i&£*i£*-y ^ji? u*?- fs§##, #-y =f* ? 

*-y dr^^ fs§##. ^-y =r** i/*-*- K^©^^s>;i/^c- s^nt?^ 
;i/^^s/;i/-egii$tife^-y -3?.? Fnmft. ytvzix? u^-^ Ftp©'? 

y if** F*<Z>S/ F£/>#C- 5-7u\£—fri/ bis>T*mmztit~ytV zJ 

^ (phenoxazine-modif ied cytosine)-eg^$tl^:5r y rf5{ ^ 

u*^\?mm>tit. * y ri** i/*^ Ftp© y 2' -o-^ntoi/y^- 

M5:^lf53i:^fS CflUBXS*, 16, 1463 (1997)] „ 
[0 0 5 4] 

(2) flMgDN Airj-j*- |r j a^ ' JK// FiflteMiUk 
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K • • V — 9— (Fluorescence Activated Cell Sorter ; J£*T, FACS h B&f E 
[0 0 5 5] 

#-T*&ntfV^&£*©T^ffi^£3£#-?r£, M^tf, pcDNAI/Am 
P, pcDNAI, p C DM 8 (V^tlfe :7:M3 S/ftJ: y rffflR) , p AGE 10 
7 (#|f§^3-22979. Cytotechnology, 3, 133 (1990)] , pREP4 (^>tfh 
0 D^a:>*t$g) . PAGE1 03 (J. Biochem. , 101, 1307 (1987)] „ p AM 
o, pAMoA (J. Biol. Chem., 268, 22782-22787 (1993), S!|i&pAMoP 
RSA (4f|f§5p05-336963) ] % pAS3~3 (#11^2-227075) 4$&m^&Z. 

[0 0 5 6] 

cDNA»^£W^^-§:, glft^f^ c D N A ^mm^Sm^Wj 

«^-rtl=fo^V%SZli:^-e^. ^U? hn/Kl/-i/a>S [Cytotechno 

logy, 3, 133 (1990)] , U >^ A & (#g§^ 2 -227075) , Vtf^x.? 

^ S/3>& (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] ^(D^mti&tfZ 

[0 0 5 7] 

lllifiiltli, Hb(DMmT*$>Z>Uamal™Mm> NamalwaUHflg©-^^^ 
^>Tr££Namalwa KJM-l*fflJB£, 2 9 3M, •V-J\s<DM&&T*2bZ>C0Smffi> ^*>f 
— -X • ^A*#-©jjmT-&£CH0jjffl J B^ HBT5637 (#g§H§63-299) *%>\f Z> 
CLfc^T'^, jtrftb<«. NamalwajfilUjja, Namalwa KJM lffljlfi t' ife I f I» £ il 1fT (ft 

[0 0 5 8] 
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# 



mmmzmm-t&tgi&iz* -jKtc^MstiT^sRPMi 1 6 4 o^t [The 

Journal of the American Medical Association, 199, 519 (1967)3 % E a g 1 
eODMEM^t [Science, 122,501 (1952)3 , DMEM^i (Virology, 8, 39 
6 (1959)3 > 1 9 9*giffi (Proceeding of the Society for the Biological Med 

icine, 73, i (1950)3 tt^tz.n^mmiz^mi^ikm^^mvr^mm^m 

tgmit. If pH6~8, 3 0-4 01D, 5 % C 0 2 ##T^<£>i&#TT* 1 ~ 
[0 0 5 9] 

u -N-riz^;i/^* h-9-^>«s^(Z>^tcg8^-ts/s i ,3-N-r-fe^;v^* 
• -r sa^a^u Fa, s/t u/ww:* a mmt. fetter y;ww;*c*i^<z> 

[0 0 6 0] 

£ bTtepokeweed mitogen (PWMtl^t) . Lycopersicon esculentum (tomat 
o) agglutinin (LEA^lUgf) > Datura stramonium agglutinin (DSA£Hg 
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$:fflV*5;i£#T?S5 [J. Biol. Chem. ,282, 8179-8189 (1987), J. Biol 
. Chem., 259, 6253-6260 (1984), J. Biol. Chem., 262, 1602-1607 (1987), C 
arbohydr. Res., 120, 187-195 (1983), Carbohydr. Res., 120, 283-292 (1983 
), Glycoconjugate J. 7, 323-334(1990)] . 
[0 0 6 1] 

fcsfcflDTffcJBv^ifctfTfg, ifii/7 V ;ww x a*f^/i;#T*&£i9 

-9 (Fujirebio#Jg)^KM231 (Kyowa Medex&lg) , V*tt#t5/y U >>WW X c 
^ HMtffcT? & -5 DU-PAN-2 (Kyowa MedexftSO $^lfSii:^T^5. 
[0 0 6 2] 

JiSa^K^H8fiS©mifim?KS:MV%T, 43i»l©«I^«S CJ. Biol. Che 
m., 268, 27118 (1993), J. Biol. Chem., 267, 2994 (1992), J. Biol. Chem., 
263 , 12461 (1988), Jpn. J. Med. Sci. Biol, 42, 77 (1989)3 iC^CT/S 1 , 

-JV7^*$ K&#Abfc^«««*BJIBK:Jt«LT, 0 1 , 3 -N -y-Z*JU>f 

# tt, *W*°'M7°f F0)3 1, 3 f-;*<£##Ili?Stttt, &*fl 

CJ. Biol. Chem. 258, 9893-9898 (1983), J. Biol. Chem. 262, 1564 
9-15658 (1987), Archi. Biochem. Biophys. 270, 630-646 (1989), Archi. Bio 
chem. Biophys. 274, 14-25 (1989), *f#|f§^06-181759, J. Biol. Chem. 273, 5 
8-65 (1998), J. Biol. Chem. 273, 433-440(1998), J. Biol. Chem. 273, 1277 
0-12778 (1998), J. Biol. Chem. 274, 12499-12507(1999)) izmCXm^^ 

" ytfiTZK 



[0 u b 3] 
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(3) mme i ,s--N-r^^-)v^)vzi^^ym^mm^v^^ ^a>9&t. 
~3 8 mzmmzftttm^zm^z, z. £.tfx*gz> 0 

[0 0 6 4] 
[0 0 6 5] 

Ig^ttllSiibTtt, JK«IH1& ®M£, t&Mfffl^ MJfe*HI&, ttftiffllig^ S 

te^- <d m, 2f ic m b 7c & S tc y n ^ - # - £ -g- ;f b T ^ £ =fo <d ffi v ^ & ~ i: ffi 7* % 
&£HWc ^n^e-*-, UjKy-A^aa^I, ffiMe 1 , 3 -N-r-fe^;i/ 

[0 0 6 6] 

M^i'f-tLTH $J*.fc£. pBTrp2, pBTacl. pBTac 

O *; n: >t±m) > pGEMEX-l (Promega*±§g) , pQE-8 (QI AGENft 
$g) , pKYP10(W58-l 1 0 6 0 0) , P KYP2 0 0 (Agric. 
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7 (1989)] „ pGELl (Proc. Natl. Acad. Sci., USA, 82, 4306 (1985)] 
% pBlue II SK(-) (STRATAGENE?±) , pTrs30 (FE RM B P - 
54 0 7), pTrs32 (FERM BP-54 0 8) , p G H A 2 (FE 
RM BP-4 0 0), p G K A 2 (FERM B-6 7 9 8) , pTerm 
2 (4#g§5p 3-22979, US4 6 8 6 1 9 1, US4 9 3 9 0 9 4, US 
5160735), pKK233-2 (Pharmaciaftig) , p G E X (Pharma 
ciafr^J) , P E T (Novagenftig) , pSupex, pUBllO 

, pTP5, pC194, pTrxFus (Invitrogenft) , pMAL-c2 
(New England Biolabsft) f^fSIt^ttS „ 
0 [0 0 6 7] 

*^€>=b<DT?=bJ:V> 0 trp^D^E-^- (Ptrp) , laczfU # - ( 

P2ac) % p^n^e-*-, p^u^-z-mo. xmm^y 7 -vmzmM 

tS^n^-^f-, S PO 1 ^U^E-*-, SPO2^0 : E-^- penP:/ 
rJ ; t-#-^£&W f £Z:£:#T*#£o £fcPtr P £ 2oTOffc^D?-^- 
(Ptrp x2) , tac^n^ — *— , lacT7^n =E- # let I^D^E-^-O 
«k e> ic A%bMlzWtm&mt$ titc zfu ^ - # vn & 3 £ Z> . 

[0 0 6 8] 

Vtfy-I*m&mm£ */*4>-#Jl/j!J (Shine-Dalgarno) IB#j 

^ K>£<Dl^£jg^&{Egt (#Ix.k£6~l 8i&») IcM^rb^^^X^ 

^©dna ©ns^i \z izm&mswm l % i&^t- » & v ^ # & tc 

[0 0 6 9] 

*&±*M6fcl/TH:, x^x'jurl, t7f7l, ^utf/t^ 

M^iCM-r-5^C^> Mx-li, Escherichia coli XLl-Blue, Escherichia 

coli XL2-Blue. Escherichia coli PHI. Escherichia coli MC1000. 

Escherichia coli KY3276, Escherichia coli W1485, Escherichia co 
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H JM109, Escherichia coli HB101, Escherichia coli No. 49, Escheric 
hia coli W3110, Escherichia coli NY49, Escherichia coli BL21 (DE3), Esche 
richia coli BL21 (DE3)pLysS, Escherichia coli HMS174(DE3), Escherichia co 
jj. HMS174(DE3)pLysS, Serratia ficaria, Serratia font i col a , Serratia ligu 
efaciens, Serratia marcescens . Bacillus subtil is . Bacillus amylol iguefac 
Uns, Brevi bacterium amnion i agenes , Brevibacterium immariophi lum ATCC140 
68, Brevibacterium saccharolyticum ATCC14066, Corynebacterium glutamicum 
ATCC13032, Corynebacterium glutamicum ATCC14067, Corynebacterium glut am 
icum ATCC13869, Corynebacterium acetoacidophi lum ATCC13870 > Microbacteri 
um ammoniaphilum ATCC15354, Pseudomonas sp. D-0110^5: %>\-f%> Z. t. Z> 

o 

[0 0 7 0] 

T&friiVN-fnfcM^sr Mill ^U? hnsKl/~2/a CNu 

cleic Acids Res., 16, 6127 (1988)] , V l±<4 *y [Pr 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , zfU h^^Xbm (4#Hi!Hg 
63-2483942) „ Gene, 17, 107 (1982) ^Molecular & General Genetics, 168 
, 111 (1979)K:fB*©:£ffi*&&ifS;ifc#T?£S 0 
[0 0 7 1] 

Y E p 1 3 (ATCC37115) , Y E p 2 4 (ATCC37051) , Y C p 5 0 (ATCC37 
419), p H S 1 9 , pHS15^^nri^T'l5. 

T*%£<. MAH PH05^D^-^-, PGK^n^-^- GAP7°0 
=E-#-, ADH^n=E-^- gal l^n^E-*-, gal 10^D 

-fc-^-, \±- b v yCTrypT=? a i vu-t-^-, uu — 



p iyn=E-i?-^n=E-^-?:fe^3i:^ts 0 

[0 0 7 2] 
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W^It^T'S, ;R#£(KllClX, Saccharomyces cerevisiae , Schizosaccharo 
myces pombe > Kluyveromyces lactis % Trichosporon puUulans, Schw 
anniomyces alluvius tg^frtf Z. £i$~Z 

mm*.'*? $-e>MAjjm£ its, mmzDN A*m>Air2>jsmT*$>n& 

^•TtlfcffiV^r £#T*£, fill ll/^hn^l/-^3>S CMethods. E 
nzymol., 194, 182 (1990)] , X7iD^^ (Proc. Natl. Acad. Sc 
i. USA, 84, 1929 (1978)] , MfcU^-tfAife CJ. Bacterid., 153, 163 
(1983)] , Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)S3*<Z>;fr&#£:& 

[0 0 7 3] 

pcDNAI/Amp, pcDNAI, pCDM8, pAGE107, pRE 
P4. p A G E 1 0 3, pAMo, pAMoA, pAS3-3f ^tS- 

[0 0 74] 

Slil^T'^ MAH 1^ h*#n?-f (fcbCMV) ©IE (immedi 

ate early) itte^-GD^D # S V4 OOtli^D^-^-, D — — 
^ • $a.U> * n^f^^T • (Moloney Murine Leukemia Virus) (DU 

ytf - ^ — ^irjl • U fcf— h * Z7U=£— # — (Long Terminal Repeat Promote 
r) , U hn^7>f;V^©^D^-^-. K-hS'S*;j'^n j E-*-, SRa 

££ D \l V CM V© I Elfi-fox>^ v-U-^^nE-* -i:£acffi 
[0 0 7 0] — 

, BHKjfflKU 77y^^^«m H h(D*H^T'fe-&NamalwaHHJB&* 



4 6 
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fcteNamalwa KJM-1M, K. hB&'JIWmfflffi. M h S iftt^iffllf^ HBT5637 (# 
H§0g63-299) , H h^JSjffllfiftc^SrabWSi^^-e^S. 

V^;* • ^XD-YlJIgi: LTli, SP2/0, NSO^. =y y V • ^ ^U-~?M 

&£ LxmB2/o^ \l hm^mmmmt lt&hek293, 293^. t t> &stm 
mmtvx teBALL-i^, r 7 y * $ k y if ;v WiMflS tut wxos-i. cos- 
1 xmmmmm tit «hct-i5# ^sifsit^t'ts. 

[0 0 7 6] 

M&Z-^Z Z-omAJjmt lift, i»^CDNAl:tAt5^T*$. 
*it*v*f *i%JBv^;i £tfX*%. ffl?L\t, 3ih>9 hD/Kl/-i/a [Cytote 
H chnology, 3, 133 (1990)] , V >WiitJ >l 7 2±m (#88^2-227075) , V jK 
7oc^$/3>^ [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] , Virolo 
gy, 52, 456 (1973) lCfB^<Z>#^£&tf -5 Z. *L1$X*& £„ 7£fCjfE&fttf>J$l# 
3l3J:tfi&*lfcJu #H§^2 - 2 2 7 0 7 5 -If V^*#|fg¥ 2 - 2 5 7 8 9 

l -5§-;Mticfa«£ tiT & c Tfi^ e> r i: s 0 

[0 0 7 7] 

^l^f v >3> • % — X y - tyOfr*? V y — • CBaculovirus Ex 

pression Vectors, A Laboratory Manual, W. H. Freeman and Company, New 
York (1992)] , ^ V^=r=y- • KJJIruV- T ' h U — ■ V^cxT^ ( 

^ Molecular Biology, A Laboratory Manual) „ ft 1/2/ J> . ha — )1>X • -4 

• l/dfrr^ — • A>f^n S?— t^^>M~38 (Current Protocols in 
Molecular Biology) , Bio/Technology, 6, 47 (1988)#lCfB^$ tlt^mz J: 

or, ^y Fzmmt&z. £tfT*mz>. 

[0 0 7 8] 

^^tCfev%TMv^g>tl<S>»^ #A^^ ITtt ffljjtfcg, PVL1392 

. PVL1393, pBlueBacIII (t^T -f > fcf N □ *? x. >*±§g) 
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[0 0 7 9] 

(Autographa californica nuclear polyhedrosis virus) ^^r^V^-SCLil^'T? 
[0 0 8 0] 

M&#Hli&£: LTtt, Spodoptera frugiperda ff>3Pjyfflflg % Trichoplusia ni 

Spodoptera f rugiperda <Z)#p|yty&£ IT 13^9, Sf21 (r?3f a. CI *7>f 
♦ -f ^X^lx-/e/a> - K ^ # - X y • hU - • Tr 

ichoplusia ni ©IP^*©]^ £ LT&High 5, BTI-TN-5B1-4 U^lfhD^x^ 
tt») ^>Tn^mfi*©^#lHJ^^bT«Bombyx mori N4# 

[0 0 8 1] 

A££ (#|§5p2-227075) , V#7 ^#i/=i>m CProc. Natl. Acad. Sci. USA 
, 84 , 7413 (1987)} £ Z H ftXg Z> 0 

[0 0 8 2] 

DNA$:iAt5Z:i:%tt, xl/^ hd/Jf l/-i/a>^ CCytotech 

nology, 3, 133 (1990)) . U >^*;b^"7A^ (#|g^2-227075) , U tf? 
:n?*/3>& CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)] 



m, 20 (1994). 21 (1995). Trends in Biotechnology, 15, 45 

(1997)] tcgtDT^U^^ K&imi^^T't^. 

~~ [0 0 8 3] ~ __ 
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# 



CaMV) ©35Syn^-^-, -f * T ? ^ > 1 ^E- # d £ #T* 
[0 0 8 4] 

^XliV\-Ttl%MVASr il^T^> Mittf, r^n;^f'J7A (Agrobacteriu 
n) (#|§Bg59-140885, #^8860-70080, W094/00977) , ZLls 2 h Utf \s - i/ 3 
(Cytotechnology, 3, 133 (1990), #|§HH60-251887] , /\'- 
#J]/jf> &;SV^#& (#ffF£l2606856, #ff^2517813) 

2b\f2>Z.£tfT~%2> n 
[0 0 8 5] 

[0 0 8 6] 

£tf3I<Z>:#& [American Journal of Clinical Nutrition, 63, 639S (1996), 
American Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technolo 
W), 9, 630 (1991)) L$C t\ mfc^fr^Ab/catJ^4MMiP;KU^/ 



4 9 
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gt ^ o t- >f > ^ n ^ - # - m% m m k jg v % e> ti & . 

[0 0 8 7] 



[0 0 8 8] 

BP-b, m®ffiib®1g}&. Mill »©DNA5:MtS#t h 
S^riy ^gfr^MWU «ffl«*#DNA©:3-K"r**HB!8 1 ,3-N-T 

r±^)vif)vu^^ym^mmm^m-rs^<v F&sBt-rs 

© [0 0 8 9] 

*»&«*U SiiMftDNACn- F*rs«f«i8 l , 3-N-y-fe^/i/*7i/=i 
-9- ^ >«#BM&?Stt ! fc^'* 5 *° y *<zf*f- F #JC£/S»tS »*Sft * 

<ky^jKy^y^FS:^-rsri:lci:y, gf^/S l , 3 -N -rm-frVfrzi 

tQ 0 9 03 



5 0 
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h-x, zLtibz&m-ir&mm. ^yjysbzwt 

Tzszfytoj£ftm®^<z>m.ykikm. mm. ^u^ymm^mm. j- 

[0 0 9 1] 
[0 0 9 2] 

mui 5~4ot*u<, ^#^^i±, ®^i 6-9 6^to5. mm*? 

Hfcfc. 3. 0~9. OiZ&W-tZ. pHClSli, &S#&£W*;£$ltf>^ y 
[0 0 9 3] 

y □ - & - £ btiitt®^ □ ; e- # - vAfc^^ $ # - T-mmmm 

M ^ LiQ^g il .& LfetClMy /UL> j3 — D T ;j JJ V >y MJ 3 > > J; K ( I 

PTG) trpy^^-^-$:Mv^fe^^^^-T*^^mbfcS$^ 
££tctt^> K -;i/T? ( I A A ) ^fcjgifetca$flnLT% J: 
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[0 0 9 4] 



mir&tgi&lZ^ -flglC^E^tlTV^RPM I l 64 (The Journal of 

the American Medical Association, 199, 519 (1967)] , Eagl e ©MEM 
igtffi (Science, 122, 501 (1952)) % DMEM^ (Virology, 8, 396 (1959) 
) , 1 9 9^f& (Proceeding of the Society for the Biological Medicine, 7 

3, i (1950)) iit^zz.nbmmz^m%MmmzmMh&mmm*m^z> r n 

[0 0 9 5] 

0 &m%, IfpH6~8, 3 0~4 0t, 5%C0 2 #^ET^©^#T"ri 

m&mm&mzmmn {.xm^ti^mM^m^mm-t^mmn lxiz, - 

miZtizmZnX^&TNM-FHigm iZ7T-S.y$sx.2s (Pharmingen) *±§g 
) „ Sf-900 II SFMigifi (*rZfn B R L*±§g) > ExCelHOO > Ex 
C e 1 1 4 0 5 (V>T*l% J RH;H ^*"9"^f Jiyiz — X (JRH Biosciences) 
%tW > Grace's Insect Medium (Grace, T.C.C. — (Nature) , 195 

, 788 (1962)) ^*m^Z>Z\£tfX : £Z> a 
9 [0 0 9 6] 

pH6~7. ^*M2 5~3 01C*U<. ^P#^flStt, jfi# 1~5 H WHX 

[0 0 9 7] 

^uM^tsi^^gs. gg^ggtg, -flgtc#>f :7IIM(Z>lgl*>/^ 0 fr 
ft<Z>h;K^y-£^U N*ig©«3^e>»+T^ yBkfr&fc**Hffi*MK#* 



5 2 



fflH4# 2000-3060339 




1 1 — 183437 



(stem region) , £ J; tfM2£« £-£tf£§ »J ©*¥<Z>C5fc3g§P;fr#> e> & o T Vn 
[0 0 9 8] 

<£&1 27§^»*ve>&5#««, fej:OP««1H««:'d'tt»y©^:4 £ ©C*S8 
S5:fr^£>&y, @e^JS#2fej:t5 3JCgH«CD7^ y^ffi^J^^-T'&JKU^y^ F 
tt, N*3B©1 **ik:«< 2 1 7^ ;S?A^)5: 

S^:?kffitc^t?)g|^M^, '^6 < i: % l 2 7 ^ ; ^ 

^M^&^t^y©*¥©c^^#a>e>fcy, ib^j##4 tcaa*©7^ 
^j&^-rssKu^^Ktt, n 2 9 7 ^ ; s*^ * s Mim **UC 
^< 2 07^ swtfr*>te2>m*mznttm%i&mm. i 2r*sm& 

[0 0 9 9] 

mop i , 3 -N-7ir^;i/^;i/3-9-^ >m®mm*>e i ,3-^*^ 
? h-^e^^i:©7^ ;mm&}±<Dftm&<D}t®* &t>mzm<De 1,3- 

mismsi tAUMkmm*. umw-uins) 4;iLi>kb/c a tnrt^-c: 



m^m^rl(D4 l#@^e>3 9 7#@tf>7^7ME#J£^tr;Ky'<>''3 1 F, SB^rj 
##2 ££#30)4 5#Bfr£3 7 2 § @ ©7 ^ y $?@2#l £-^tf3t? V F, 



<fc BB3«-J§- 4 6 2SB*^3 7 8#g(Z)7^ 7 fiftK^JS^tfaKy F 
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[0 10 0] 

g^M, ^07^7x^3-^- y-fe^^h^^^^^-^-if, 3jf U (Arg 

) , /KU (Giu) , ^n^>r>G. v;i/b-x^-dr#:w\ 0 ?fC, 

0 S-h^>X7ac^~if, tXf^>i (His-tag) , S^^K, DNA^ 

we>ns [aun^*, nifc^, 13, 469-474 (1995)) . 

[0101] 
[0 10 2] 

*K-AV>?>0^ [J. Biol. Chem., 264, 17619 (1989)) „ UV^Wfi 
& [Proc. Natl. Acad. Sci., USA, 86, 8227 (1989), Genes Develop., 4, 128 
8 (1990)) , *fctt4$i8¥05-336963, 4#BH¥06-823021^K:ffi*©*i5fe%*ffl 

So 



5 4 
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• 



[0 10 3] 

-f > A cd I g G^M^c, ^ n^A^i — • 7iZ^;i/ h^:/X:7;£^--l£ 
, jfty (Arg), (Glu), :/u-5M>G, h-*££-£-#>/\ 0 ^K 
0 „ tnvttnrys-h^yx y^^-n, 3jfy \ix*i?ym (His-tag) , 

^ K, DNA^^>;^IK^>fX TaciE ftl/K^i/X ^y -> 

h-y^if^fetf e>tlS CUj;i|^5^, HJ^E^, 13, 469-474 (1995)] . 
[0104] 

aHUs^&js ^&&te*mm&*mm it4it^±#$ts z. *,7?^& 



, v> h>^f^y >^^^>fif-. #j ; ^ji^iz&vmmz&wv, mm 

[0 10 5] 

^mz^^mmnmm. mmmmiz^^m^m. ^iw^i^ c 

DEAE) -±y DIAION HPA-75 (H^fbEfrfcfcjg) l/S?> fc/g V* 
fel^>f hi^77^ S-Sepharose FF (7 7;i/V'>7TO 
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[0 10 6] 

[0 10 7] 
[0 10 8] 

• atCt^iiOilg^S [J- Evan. Sadler e> : ;* V V K • A > 

• X^if^T^n ^~ (Methods in Enzymology), 83,458] IC*P CT5WM"e# -5 

o 

htf^y* -zmmLxmrntzz. z i\hjm*, mm&¥, 13, 469- 

474 . fflUHT n^hfHM liPrnr. Natl Ar,ari Sci ,118ft. fig. ffi^7 0 

989). Genes Develop., 4, 1288 (1990)] „ #^05-336963. 4fIW06-82302 
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?W?hl?5 7-( -lZ£*)mm'tZ>Z£j$VgZ> CProc. Natl. Acad. Sci., US 
A, 86, 8227 (1989). Genes Develop., 4, 1288 (1990)] „ 
[0 10 9] 

4k%HD^& [J. Biomolecular NMR, 6, 129-134. Science, 242, 1162- 
1164. J.Biochem., 110, 166-168 (1991)] lC*gCT. in vitrojfg^: ♦ ffiWiZfc*: 
m^T*mW<D& 1 , 3 - N- 7tf ;i/^>nt5 

[0 1 10] 

3€tC, ^Ig^cD^ru^^ Fmoc& (yjbXU-Jbt^fryt^i/ji 

n,tf-n,m . t b o c& (t - >^;i/^S/;*;i^-;i/i£) ^©fl^-S-^ 

{Cfcot^JltS^il^tS. 7F;1>^h-^AT^^ (Advanc 

ed ChemTech ) *±, ^ Q -3f> ■ ni;i/V-*±. 7 7;i/7i/7VUtf i'ft, 

>-r^;n — • h ? > h (Protein Technology Instrumen 

t) *±. ^/>-fe-fe;i/ • K# (Synthecell-Vega) *±, (Per Sep 

tive) it. mmmftmm<D*zf*vism&*mm\si£^fo^&~ 

a 

[0 111] 

P^t^mAmi. 1 9 9 3*£) lClB^©^SlCj:U^MRrtgT'$>Sc 

^^©gfm^u^^ f<d/s i ,3 - N-r-fe^;v^;v=ii?-^ 

tt i A. &ft»<Pffl!ljtl § S [J. Bi o l, Ch a a, , 368, 37118 (1093), J, Bi o l. Chea. , 3 

67, 2994 (1992). J. Biol. Chem. , 263, 12461 (1988). Jpn. J. Med. Sci. Bi 
ol, 42, 77 (1989)) izm C Tl^t 3 ZL £ Z> 0 

5 7 mH# 2000-3060339 
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m CJ. Biol. Chem. 258, 9893-9898 (1983), J. Biol. Chem. 262, 15649-1565 
8 (1987), Archi. Biochem. Biophys. 270, 630-646 (1989), Archi. Biochem. 
Biophys. 274, 14-25 (1989), #^¥06-181759, J. Biol. Chem. 273, 58-65 ( 
1998), J. Biol. Chem. 273, 433-440(1998), J. Biol. Chem. 273, 12770-1277 
8 (1998), J. Biol. Chem. 274, 12499-12507(1999)] izm DTMt £ 3 £ ffi 

[0 112] 

(4) N-Ti2^;b^;H3^^>^i81,3M^T*^7^ h-xmmztfiQLfrm 

±m (3) vmmvr^m^m. m^m^ mmmmis^m&mmmmcom 
zmittiz mmmmft & mmm * x*mm l , mmmm * tc n - r 

%&mn*&m~tz>z.£iz£ y, mmm^t^t^mn^m^^^£^x^^> 

a 

[0 113] 

N-T-fe^;i/^;i/=nj-^>^/si,3^T^^^ h-xmmzttMLfcmm£ 

LTte, GlcNAc/3 1-3Gal01-4GlcNAc«5g, GlcNAc/S l-3Gal /3 l-3GlcNAcHj£, Gl 
cNAc/3 l-3Gal £ l-4Glc#jg, (Gal 0 l-4GlcNAc/3 l-3) n Gal jg 1-4G1cNAc#j£ [n ^ 
1], £fc&(Gal/S l-4GlcNAc£ l-3) n Gal 0 l-4Glc^Jt [ n ^ 1 ] ^£ $>\f & - £ # 

[0 114] 

^*tt±SH (3) lC^CTffejri:^T^S 0 

^tr^ff^-H-^v - Mr y u — ^^ji * * ^ a ^ u m - r ^ ,a • ^.m 
Lu 1 1 b] 
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11-183437 



jlk (3) T*mmist=.W}®m<k&fci*m®mib*mi<\ ±ib o) <d 

[0 116] 
[0 117] 

>^)8i,3^T^^^ h -xmmztttiah frMmzm-tzmmzt-itWimm® 

[0 118] 

-LIB (3) IS«©^T^=m$tl<5*|g^©iKy^^K$:^Mi:bTM 

h-X^«lJC, N-r-fe^^^l/n-^^i/^^l.S^T^^S^^jK/SS^S: 
| 0n9 ] 

zfrtetf^ * h-xmm*mm<p#M7Kjfcmzmirz&&m'g$:$:®mnii it 



5 9 
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. IR»3R»feJ:tJfUDP-G 1 cNAc S:*ttJK#tfiK:#ft-&b«) 

[0 12 0] 

^^Kte> h^^T — X (lacto-N-neotetraose, Gal/31-4G 

lcNAc/Sl-3Gal/Sl-4Glc) 3 7 1 ^WlCl a ^;K0GlcNAc 0 1- 

3Gal/S l-4GlcNAc/S l-3Gal/Sl-4Glc$:^^-rsr ilODT ^^^-ffi^l-^fi (U) h 
0 It, O.lmU/ 1 ~10,000U/ 1 -e&»J, KiilmU/1 ~1,000U/1 

[0121] 

^^&if©oix^;P^> Tir b^&^O^r b>^> T-fe b7^ F&if<£>7^ F 
«$£&£LTMv^3£# , -e££„ JtSB (2) ga«©fg«ic <fc y#p>*ifc 

_h8a (2) sa«©#fc h h^y**?ai-y vmm&vmh 

^ £ v^«««|K «:«Ai L T % £ V> e 

[0 12 2] 

7>=e— *a • ^n7^ F^r;i/^r;i/^^^;i/ • 'O^vi/T^-^A^n^ 

(«*.h:h»7s>fb, B*mmttm) *z<D^mT$>m*if* n-t 



6 0 
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l~5 0g/l©iMV>f,tlS o 
[0 12 3] 

-^/l/fciftfW jISO. 1~5 Oml/lffliIt'iVNf>tl6. 

Gl cNAcliO. 1—500 mM(D_|_„T;SV^ __#-£_§. 
[0 12 4] 

1 /3 1-4G 1 c, Ga 1 /3 1-4G 1 cNAc. Ga 1 /3 1-4G 1 cNAc 0 l-3Ga 1 0 1-4G 1 c, Ga 1 0 1-4G 1 cNA 
c/S l-3Gal 0 l-4GlcNAc % Gal 0 l-4(Fuca l-3)GlcNAc£ l-3Gal £ l-4Glc, Gal 0 1-4 
(Fuc a 1-3) G 1 cNAc £ l-3Ga 1 /3 1-4G1 cNAc, Ga 1 0 1-4G 1 cNAc 0 l-3Ga 1 j8 1-4 (Fuc a 1- 
3)Glc, Gal01-4GlcNAc01-3Gal01-4(Fucal-3)GlcNAc, Gal 0 l-3GlcNAc, Gal 
0 1-3G 1 cNAc 0 l-3Ga 1 0 1-4G 1 Ga 1 0 1-3G 1 cNAc 0 l-3Ga 1 0 1-4G 1 cNAc, Ga 1 0 1-3 
GlcNAc/S l-3Gal 0 1-4 (Fuc a 1-3) Glc, Gal 0 l-3GlcNAc0 l-3Gal 0 1-4 (Fuc a 1-3) G 
lcNAc, Gal0 1-4G1cNAc0 l-3(GlcNAc 0 1-6) Gal 0 l-4Glc % Gal 0 l-4GlcNAc 0 1-3 ( 
GlcNAc/S l-6)Gal 0 l-4GlcNAc. Gal 0 l-4GlcNAc0 l-3(Gal 0 l-4GlcNAc0 l-6)Gal 
0 l-4Glc % Gal 0 l-4GlcNAc0 1-3 (Gal 0 l-4GlcNAc0 1-6) Gal 0 l-4GlcNAc, Gal 0 1 
-3G 1 cNAc 0 1-3 (Gl cNAc 0 1-6) Ga 1 0 1-4G 1 c, Ga 1 0 1-3G 1 cNAc 0 1-3 (Gl cNAc 0 1-6) G 
al £ l-4GlcNAc % Gal 0 l-3GlcNAc0 1-3 (Gal 0 l-4GlcNAc0 1-6) Gal /3 l-4Glc, Gal 
0 1-3G 1 cNAc 0 1-3 (Ga 1 0 1-4G 1 cNAc 0 1-6) Ga 1 £ 1-4G 1 cNAc, £ f- \% _ *l £ * V zi 

_ _>& i *mtmih <fe&vy.ri>r u^mn^mm^^^ j 

_&tf5__#T*_£ 0 

[0 12 5] 

_____ _ _ ^ _ _ ___________ _____ 

6 1 £K__4^f 2000-3060339 
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ai*J-)V. jK 'J xf 1/ > ^ ij □ - f § ^ t ^ 1 1 S . 
&f&fcfolZ7k&Mfo t P. pH5~10, ^tl<tt P H6~8, 20 — 50 
"C tf)^#T- 1-96 B§rBfr e> o 

&it&m»m&, »4#,«-£tt«0F3tesu , 1 1 .^iftf^A, cisse^) . 
^am, (i996*£) ) „ 

[0 12 6] 

(5) ^^©DNA^feli^-U l^?- K&fflVxfcgUftCDl&a^Wi^ 

*|fe^©DNAli, 7>ft>XRNA/DNAgffi [A>f tf-tf-W £. 
<4>#XhV 50, 322 (1992). ft^, 46, 681 (1991). Biotechnology, 
9, 358 (1992). Trends in Biotechnology, 10, 87 (1992) . Trends in Bi 
otechnology, 10, 152 (1992). jftflflgX^, 16, 1463 (1997)) fo&^ithV 
ZTJH- MJy^^gf [Trends in Biotechnology, 10, 132 (1992)) 

[0 12 7] 

J — If >/\>f #V if — S/3 (Molecular Cloning, A Laborator 

y Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) (J£A 
T. =£1/^17- • #0-n>^ 3l2J$K£lil§1-) ) . PCR& (PCR Protocol 
s, Academic Press(1990)) . Real Time PCR& (Junko Stevens, Hffcg^: (*t 
fU) , 15, 46-51 (1997)) £M V^T##gl£tf> D N AOiaMfcWftT £ Zl tC <fc 
^3S^^©^»r^oTlgT^^o #tC PCRi (Proc. Natl. Acad. 

Sul. USA, 8 7 , 2 7 25 (1990)) -frRml T ime PCRtST3^CTI$T^gn C V i£ , 

[0 12 8] 

Mitl ±flB (l) iB<gcE>:fcHg9!<Z)DNA. ^-U df*? U?t^ K&fctt-gg) 



6 2 
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£3- K"T 5mRN AOjgggRcDMI Zlf? ZL ttf^S * 
[0 12 9] 

^^©DNA&SV^igiDNA,}: »; WJS LfcJt8B^-y :f 2* l/*^ 

m SUSW^asiS, fr^x#^yn h3-;K 3tiH*fc (1 9 9 3^) ] 

[0 13 0] 

5 s - # ^ Jc«*3 titsth g;&tt3i^-<z>B2#J H ZStm-t z> 3 i: ic <fc y , 

t ^ e Riigffi*^ cd n a ©gg^j t. -m~r %> 9L&wkttmm-&&» £ 

[0131] 

^n^E-^-M^i: its, llta J ^&^lfflJ^^cfev^T*|gre<z)>Ky f& 

fSHTWZZ ■ 



[0 13 2] 
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*n:M©^tCW^-rSal,3-^^^ fccfctfO (H) §?*IS!<Z>£ 

J&lcW^-f 6 fc&V>@Nt [Nature, 345, 229-233 (1990)] „ 

[0 13 3] 

£fc;i/>r x&Mmm<D&i£izm¥irz><* i (Fu c-t 

i i i) <Dt§-£%. mte^mzm-3<T$ jmrnwom^izzy, $stt#<BT 

^feliM^bfe^^^-tSiil^^tlTVN^ [J. Biol. Chem. 269, 2927 
1-29278 (1994), Blood 82, 2915-2919 (1993), J. Biol. Chem. 269, 20987-20 
0 994 (1994), J. Biol. Chem. 272, 21994-21998 (1997)] „ 
[0 13 4] 

fuc-ti i imm^<D&M&. ±Bmz&ttz>mMmmmijimT*&2>i/T 

VfrJlj X affim<Dftm£.&mteM&tf&&Z£tfftbtlX^2> (Cancer Res. 
56, 330-338 (1996), Cancer Res. 58, 512-518 (1998)) . 

^ot, Fuc-TIIIOM&I^itlCt'J, ffiM(0&m^&(Z>¥ 

[0 13 5] 

* >«S^©iirj£icK^.5 3 6 italic fcttSS/TU /wi/>f;*x«[ 

[0 13 6] 

^gcgtCg, »f>^pyha bis-?^>xm. PCR&, DN 

" A^y:7&fe£&Mv*T»fc^#M&ilMfr«Clfc#T?£S CI&J**fcSE, 42, 15 
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07-1517 (1998). KSJ5fc&j6, 42, 1565-1570 (1998)] . 
[0 13 7] 

(6) #»E©aKU'<:/^Kfctt«'r*ffi#©£j£ 
(i) tKU *n-^ffi#©f£lg 

[0 13 8] 

IKlc^iiiiiiESfeU 5 o~i o o g*W£ L-v>, 

Kfcffi^S K&^*S/j{f>f '^S/T — > (keyhole li 
mpet haemocyanin) -^4^13 >&£?CD3f -V V Tg^C^^ -frit 

[0139] 

l mg©;&#(Z>^i~2iSIS£^lc3~i outfit. 

#«l 3-7 Bgizmmmmmzvnik^ mikm^&izm^umtRj^ 

• tSZltSr^MI^ [$&ft&3tf£& (ELI SAi) : E^#KTB 

1 9 7 6^, Antibodies-A Laboratory Manual, Cold Spring Harbor Lavorat 
ory (1988)] ^mUt*. 
[0 14 0] 

fluffing; zinyg a a, — 

mm-tzfimtisTiz. mfo&m* 4 0-5 o%mammr>^=-^ 

AtCj:£i6#T, fj ~? y ;i/ggfcfc^ [Antibodies, A Laboratory manual, Cold Spri 
ng Harbor Laboratory, (1988)] ! ffefiDE AE-t77D-X^7 A % ^ 
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[0141] 

(ii) ?u-i-;]stfifo<Dftm - - 

[0 14 2] 

U 1, 2 00 rpmt'5^a^lbfct, Jt*$:^T^o 
#bnfett«H^©»IIIIJte&hy^-«'fbT> i E-'>Aj|8«»[ (PH7. 6 
5) t*l~2^ilg«^H*bm MEMJgtf6T?3iaiSfc^U 

[0 14 3] 

(b)#f|ffijfflliS©i§Sg 

o 

8-TifyT->iiittV^^ (BALB/cgJ5fe) #llffiM**P3-X63Ag 
8-Ul(J^T> P 3 -U 1 ilPfc-t) [Curr. Topics. Microbiol. Immunol., 81, 1 ( 
1978). Europ. J. Immunol., 6, 511 (1976)3 , SP2/0-Agl4(SP-2) [Nature, 27 
6, 269 (1978)) , P3-X63-Ag8653 (653) (J. Immunol., 123, 1548 (1979)] , P3 
-X63-Ag8(X63) [Nature, 256, 495 (1975)) ^SrffiV^S ZL 
[0 14 4] 

z.H^wmmm±. 8 — r inr r —y^Ma, crfmi — 1 o 4 oy&s&u. f ffv* ^ 

y (1. 5mM), 2-*;i/#^h:r# J -JV (5 X 1 0~ 5 M) . ^jc>#V^f 

t/y (1 0 At g/ml) &&T*^m%tfm (FCS) (CSLtiE 10%) I: 

in*.fcJ8Jfi iE^Jg%£v%e>) $e>{c8-rif^r-> ds^g/ 
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, m^izitmmm^2 x 1 o 7 m&>±m^z><, 

[0 14 5] 

(c)/\-f :/V F-v<Z)tf^ 

(a) L £m#jg£*fflflg h (b) Jfc# U fc#HffilBJ9S$:ME Migifc £ £ 

&PBS (U>^-^hU^7A 1. 8 3g, y>»— #UtfA 0. 2 1g 
, 7. 6 5g, si©* 1U>^^ pH7. 2) «fc < U #Hfl£ 

: #®ffi$3fl§ = 5 — 1 0 : 1 JC & £ <fc 3 U 1, 2 0 

[0 14 6] 

rr% 1 o 8 mM^iBiig$>feu, jjfjxf i/>^-fn-;i/-iooo (p 

EG-1000) 2g, MEM 2ml £ <fc ^-;i/*;i/*3r ^> K (DM SO 

) 0. 7ml^lfcM5:0. 2~lml#iU 1 - 2 ^^{CM E 

Migife l~2ml £$tHl»J-f -5 „ 
[0 14 7] 

m.mmm*$ 00r P mT5««|, _L«£^T<5,, 

IjJClfllT^S^^CHAT^ CiES^iCHTK^r-y-^^^ (1 0" 4 M 
) , f-^iPy (1. 5X1 0" 5 M) ;J3£tKT^ ^ -^rV> (4X1 0~ 7 M) £ 
iD^fcigiS] 10 0mltft|:im o 
[0 14 8] 

9 6 7X^*ffly l^- MC 1 0 0 a 1 /Ttfo^&U 5% CO 



ry manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)] ^ICM^ 
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[0 14 9] 

S^l/-M:n-hU A>f^U K-viS£Jt»fcb<ttffe&©(d)T?#&ft 
[0 15 0] 

©4<y KCDtFiaKy ^y K-vflci: UTMtS. 

[0151] 

(d) ^ y ^ n - -^^*fi#©a938 

^n^M (2, 6, 10, H-fhy^W^^fiJ^ (Pri 
stane) 0. 5mUIM^U 2iMraMlTr£) Lfc8~10ifi^ 
®7-?XJtli5!- K^tfXlC, (c)T«t»Lfe*»9!©3Ky K^y 9 

U-±)\,*}iWm^ F-vtt5~2 0xi 0 6 jmflS/U5S:IglBrt{ca 

ttts. 10-21 Hia-e/w ^y F-TiiK^K^b-r^o 

[0 15 2] 

mm.7kmtht~*?yxfrt>Myk$:W:mL. 3, 0 0 0 rpmT*5^S^ 



[0 15 3] 

tn.i^(D^^9^^<DW:^.it. VfrX^E J 9 U -j-frffifc* A fcf > 9 *r v V | 

6 8 ffi$E# 2000-3060339 





#3* 11-183437 



(6) *mm<Dffi<bv>mm 

o 

[0154] 
[0155] 

(7) *?v-->?m^(Dfam. 

[0 15 6] 
[0 15 7] 
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[0 15 8] 

&{t&mZ. JWT (a) ~ (e) JC^-r#«fclCJ:»;iR#T^HT?&5o 

(a) ±12 (3) T*IB^Lfe^^MV>TMSgbfc*^OirM/S 1 ,3 -N- 

U K&»3K-r*^3R«K«l#©j||IIJtettffl** fci*mm±m ) $:^ift£ L-TS 

V\ &ifcf***©#£T. ^©^^ [J. Biol. Chem., 268, 27118 (1993). J. 
Biol. Chem., 267, 2994 (1992). J. Biol. Chen., 263, 12461 (1988). Jpn. J 
. Med. Sci. Biol, 42, 77 (1989)3 SrMV^/S 1 , 3 - N - T±^-Jhif)Vzi^ ^. 

[0 15 9] 

(b) xmrnotfy*^ Fzmm^zmm&t-i^m (3) x-mmi^t^mM 
mmft*. &mt%m<D&&r. ±m (2) xmm^mm-v2mm^^ imm 

S^ft (#UJfi#. JnEI*ntffO ^VV^-y (LEA. PWM. D S A) SrJSV^T 

o 

[0 16 0] 

(c) *»W©JKU^^K€:»3a-r*»«l&, «»«»©#«£T. ±IB (2 



[0 16 1] 
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(d> *ftme>tfV'<'7?-\:zftm-t&mm&. «»«»©#*t, ±ta (2 

) TfE«<D*g*&T*2f$H^bl^*»^ «HJBS*©^3KU^^ K&n- 
KtSlfi^?!*©!*, ±m (4) -eiBSRLfcy— if>A>f :/y#Vi? 

[0 16 2] 

(e) J:fH (4) -e^Lfc^D^-^-OT^lCl/^-^-^^-^^b 
fcDNA»5i^77^ K££^c£#&tc J; Ufi^JU ±fB (3) 8H« 
©IMMHIBK:, _hfH (2) fe«fc^ (3) JCffi«©*iSlC«lCT#AU, 

#&Brt*-rs. mmm&mft*. «»«»©#«t, -tss (2) ih«©^#^t? 

993) ,Bi ©techniques, 20, 914 (1996). J. Antibiotics, 49, 453 (1996) . Tre 
nds in Biochemical Sciences, 20, 448 (1995), Mtr^, 16 , 581 (1997)] 

[0 16 3] 

>X7i7-fSe?, /S gHMS^, /8-9**^— l?*^ 

, tf3t^, ^U-> • b ' ZfU^rJ > (GF P) 

£ & if 5 r i: ifi S o 
[0 16 4] 

(7) ;y^T^hife©#IS 

S>\ -V^r. -7*. -9h'J, V? ^©SffiffrfflflS (embryonic stem ce 

Mm&7L(D^& iMZ-&. Nature, 326, 6110, 295 (1987), Cell, 51, 3, 5 
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03 (1987)*] iz&y^ffiik&fciZ&M<DW&n£MWkLr=.$£mi?u->Zft& 
tSIil^t'fS [#IAH Nature, 350, 6315, 243 (1991)] 0 
[0 16 5] 

z.<d&o\z ltm v t=.m&&mm* n - y * m w mmoy&mw&WLM 

(blastcyst) s^(D&A* * £ teH^^f ;* 9 &*0>^&iC J: y Kffi^lfflJ^ 

[0 16 6] 

FtSDN A©#S<Z>&S^JI©#A#«rfg > e&<£>o M^-^-fe^±©*5§ 
motfV KS:=r- KfSDN A©pTO1B« t f , '^<Z>*62S1S3k ^3c, #A 

*©^H£^A-rs;i^Ci: y, ^©jg^GD??H££M;3l2r5 3 £#T*£& 0 
[0 16 7] 

*fc-e©^ffii«iifi«^©H«i3&sg*©*AJc«fcy, »3R©sfi, mm. mm 

[0 16 8] 

r <d i: o i: L T tifll©^ s#fe(D^T^^$ ti* rf n ^ - # fcfiJM b T 

> ^©^T*<D#Blft*^£^£1±£#l [Cell, 87 , 7, 1317 (1996)] -^Cr 

&^£^3c£-t!:fcM [Science, 278, 5335, (1997)] tffcJ^tlTV^, 
[0 16 9] 

tit - jTm&ft±a>*ftwa>tfv r fen — rrftDNA i couTt»cnp 

So 
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[0 1 7 0] 
[0171] 

immmi 

[0 1 7 2] 

HIM 1 GlcNAc/Sl,3-**^^ h-^^^ (j53Gal-Tl) ©jfc^En^ 

/33Gal-Tl (grji&WM 1 ) teGal /S l-3GlcNAc#}£©-a-j&jcB5-£-r<5 £ 1 
,3-#r7* h-^fe#^-r$>S [#^6-181759] 0 Slte^- # £ 
„ Blast [Altschul et al., J. Mol. Biol. 215, 403-410 (1990)] , FrameSear 
ch& [CompugenttSg] *g<Dzf O A £5|HJM bt, *^^^ilffi|^tt©«>S 

tt<Z)&£*^P£&3if Lfcjglll. ^IfcCDEST (expressed sequence tag) @g#J 

^E-TSi:#^^tlfeo #tilfif5:ftl^G3, G4, G7t^bfeo 
[0 17 3] 

-hfB3S©@H^Jlc#M^^^^^^-i2^ h£mtU ^ii»^®T#(Z>* n 
->ffc£§£*fco 7"7^V-t^ b £ Utii, F-3-5£R-3-5, F-4-5 H R-4-5, 
«fc F-7-5a £ R-7-3a £ ^Jg L £ „ & :7 ^ -f V - OBS^J «SB^JS# 9 — 1 4 b 

' 

[0 17 4] 

(1) mWMfc*G3<Dc DNABT#(D?a->ft 



2000-3060339 



m 



11-183437 



oiz^-t) zftmv. #«K#*fctt#ajw«i^e.ii«bfe-*iRcDNA, & 

c DNACD#&lCO^T#5S*fb£ 0 ^©MIH. eiffflcDNA7^^7'J 
- (ClontechftgD £t^$^mmcDNA^4 7^V--&mM£Vf~mzffi6 0 

0 b p©DNAWT^«IIS*ife. MK*^5:^TiC^to 

[0 17 5] 

QAf cDNA5>f^7'J- - : Clontech^t^) &&J4 

^tt©^^D->#{c^-;i/^^b^. ^-M7 7-*; o&ixio 7 

1 0 7 m) ZittiRj&mWL* 9. 5 ytt 1 [10mMTris-HCl (pH8. 
3) „ 5 0mM KC1, 1. 5 mM M g C 1 £ , 0. 2mM dNTP, 0. 0 
0 1%(w/v)f7fX 0. 2/ t M»^#Mflil7°7>fV-) $:9 7TCf 

— 5 ^MilIJIM^-*±'C 5 fi-IB?HP b fee «*V>T*, recombinant Taq DNA polymera 
se (Takaraftig) £;&tl;L, 9 4TCT?1#IBU 6 5^Ctim 7 2tT'2^ 

[0 17 6] 

t: M«ilcDNA7>f ^U-«OT©<fce)tc^Ufe 0 t bWttiK^poly 
(A)+ RNAJ; U c DN A-^^t/X^A (cDNA Synthesis System, GIBCO BRL*±^ 
^ ) $:«V^TcDNA$:^t, ^(PMSggtC Eco RI- Not I- Sal l ada 
ptor (Super Choice System for cDNA Synthesis; GIBCO BRL?±^) ^cf^j&tl L 7c|£ 
, ^n-^>^*^^^-^ZAP IIUZAP II/EcoRI/CIAP Cloning Kit, STRATAGE 
NE*±HD g) Eco RI SPfetCjf AU Stratageneft Gigapack III Gold Packagi 
ng Extract Tin vitro packaging?:^-? Z. h IC «fc U , cDNA7'f7*7 , J 

[0 17 7] ■ 

tS!(SiilcDNA7>f7*7 l J- (77-^7>f7*7';-) Zft) 5 ^31 

n->#lc:/-;U7}ttb7c^, ^-M77-i? (Hiixio 7 !) ZmMki 
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filfll^c DNA7-f -frt)i%mZftf=.%>)6 0 0 b p <D D N A $rtf £ T - 

^#--e&SpT7Blue (Novagenftg!) IC|B#:&«5* % :/ 9 * S KpT7B-G3FRfcj& 
j£bfc„ PT7B-G3FR««*tfcDNAWr^©^il[MJ!I*»ftL/fcllF*, fcDN 
AW#©HI#l#^i6flf l tlffisnfeE STBH^llooiSi:— 

tlfc. S&M2#I<Z>&j£jCfcJ:, LI-CORt0DNAi/-^I>f - (dNA sequ 
encer model 4000L) , ;t-^>x;i/V-ft©DN Ai/-# rO^- 3 7 7, & 

[0 17 8] 

(2) iil^G3 0^ficDNA©?D->ft 
0 G 3 c D N A !:MtSfc«)lC, PCR DIG probe synthesis kit (Boe 

hringer Mannheimftig) vaT, *?3 # — yUWtzfU - ^©#$£[£^0 
o 1 yet g©pT7B-G3FRi:#0. 2 /tM®^-^?- (F-3-5 £ R-3-5) £-g-t?MJS; 
ii39/tl$:9 7 TC 5 #raiBS&ffc. *±7*5^|SI^aiLfc. SfcV^, recomb 
inant Taq DNA polymerase 1 n~ v h (Takara*±8g) ^M^L. 9 4 1 #H5, 
6 5TCT*1#|^ 7 2T;Tl#r4^b&££j&£l1^*;i/£LT, 30t^f^ 

[0 17 9] 

Jb« (1) ^*B*<Be)tlfc»W«rttcDNA9>f ^y-cr>^-^ (j» 5 75 

RM^'J >IC&VnT. 7>f;B-t 2§II©SSPE [ 
1^M©S S P E©ffi^li. 18 0mM Mth'JyA, 1 0 mM U > 
^HtK^-^- h U tfA, 1 mM Uyi/T* y^f h^WWZ (EDTA) «fc U 
ft* (PH7. 4) ) , 0. l%SDSJ:»;ftSiIIi|iT'6 51C, lO^H 
g^t-*^#T*2tlI> 1§M©SSPE, 0. l%SDS^e,ft§iiIi|J 
COO'C, 1 D J] f tO&{ftf) &jfe'ff- C 1 IB, 0. 2x83rE, 0. l%SDg — 

frbtezmmmtpT-e sic, i o#ra«arrs&fl:-e20&i£Lfc. 

[0 18 0] 
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bfc? n->^#e>tlfcc Qiagen*±§g(Z)3ry h (QIAGEN Lambda System) StJ^ 
T, ^Q-»!)^77-^DNA^lfe„ St77-S?DNAfe Xb a I h 
Sai l T?3J»rU $Jl. 9kb(Z) Xba I- Sal I mK*> pBlue II 
SK(+)©2LbAl - Sail miZVzf>7U--y>fLt=. 0 Z.<D£olZLTm.f&L 
fr^^X^ K^pBS-G3W. 
[0181] 

(3) -f^T.^ FpB S-G3tfilc^A$*lTV%§ c DN Atf>&SfB#l<Z>&5t 
±13 (2) •e#e>tlfepBS-G3jb^tfcDNA©^«@H^J$:, J£*Ttf># 

*feT*&£bfce 

[0 18 2] 

pBlue II SK(+)#(D®^J{C##||&&^-fV- (M13 -20 Primerfc J: diverse 
primer) £M^T. fcDNACD5' ^^^^3' momWtVkfe bfeo 

WfcftJfebfc. 

[0 18 3] 

£3£SJ#I<Z>ifej£tCtt* LI-CORtt©DNA->-^X>t- (dNA sequence 
r model 4000L) iLBLfc* V h (Sequitherm EXCEL II™ Long-Read™ DNA-seque 
ncing kit-Lc:^iT • zT^^y) , *fctt^-*>a:^ , 7-ttODNAS/-^l 
^,4j-_3 7 7 ^^j^^y h (ABI Prism™ BigDye™ Terminator Cycle Sequenci 
ng Ready Reaction kit: Applied Biosystems^fc) ^r^Mbfeo 
[0 18 4] 

p B S - G 3 c D N ACD^L&MMn ( 1 9 1 2 b p ) &BB^J#-& 5 IC^ b 

fee 

[0 18 5] 
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-^Kiiil (^3Ga l-Tl, /S3Gal-T2, 03Gal-T3, 0 3 
Gal-T4, |83Gal-T5) £ 7 $ J & UKfrT* 1 9 %~ 2 4 
^tfe [#1^6-181759, j. Biol. Chem. 273, 58-65 (1998), J. Biol. Che 
m. 273, 433-440(1998), J. Biol. Chen. 273, 12770-12778 (1998), J. Biol. 
Chem. 274, 12499-12507(1999)) . JfcaKU KttZLtl* T*lC* n - V 

ft^tlfcfc: h 0 1 , 3-N-T-fe^;i/^;i/n-9-^ >jf£#^Ui ( /8 3 G n T) £7$ 
;Sg^;H*ISjl 5%tf)*BHrffi&^L CProc. Natl. Acad. Sci. U.S.A. 96, 40 
6-411 (1999)) , Njfct$Z<D9 7$jm-fre>teZ>ffimm;ffi1g, *niZffi< 1 97$ 

jmfrbte&mykmzmtim&iamm. 4>fc<£%i 27$ jm^^>^^nmm 

zmtz>±mm&&&m£<D7$;mmm<D}£m. **>zftz±mmm&mm<Dm 
mmummmmizmt^^aM, [#^6-1817593 zm^ ttmmz'j>&<t%i 

27$ Smfrbte&H^MZtlfc. Lfc^ot, 4 1#@^P> 3 9 7#g©T^ 

, 3 - n - r -fe ^ ;i/ ;i/ =t -b- $ y m& & m X* 3b 5 i: # ^ £ ti . 

[0 18 6] 

m^m^ 5 (Di&mmmi*. #fp (wo 9 8/44112) xtemzsn&mpjt 
^ ##1) ti, #fp (wo 9 8/4 4112) T*4kffiznt=.mn£— mLx^r=. a 

JCM"3~£>Cardiac and pancreatic protein £: LT V^.g> H|ggtf)?gttfCO V* 

am, wmmm L^m^^^-mm^rF-ik^-j^ Lmm^n l rr&&: ^1 



7 7 
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[0 18 7] 

p B S — G 3 Z^ti*BM~e%>Z> Escherichia coli MM294/pBS-G3&. ¥-f& 1 
1 i£ 4 B 7 H#T*Xm^^^#X^Xm^^m{C FERM BP-669 
4 £ bTWft3*lTV^ 0 
[0 18 8] 

mmm 3 ^««^g 4 © ? □ - >^ 

(1) iiI^G40cDNA»fjt0?n-W[; 

M«MI5^G 4 JC#MW^y^-f V- (F-4-5£R-4-5 : S^ttS*!** 1 1 > 
121C^-T) &fls»U «-SI»**fctt#SIIHIiei^e>W3Sbfe-*«cDNA, 
0 &&V^i&gcDNAv>f:/^l>-£IS§?£bTPCR£^> ^"TSUi?!!?: 

^ v v - £ M% b fc^ttHifeM 1 b fc#S£ £ im b t >2b Z> . 

[0 18 9] 

*i*S$4xfc^2 0 0 b p©DNA|^#£T-/<^#--e&&pT7Blue (Novagen 
a») lCjjfi#&#, Zf^*^ FpT7B-G4FR$:5gf&L£ 0 P T7B-G4FR#^fr c D N A 

CORtt0DNAS/-^X>f - (dNA sequencer model 4000L) , A — =if>X 
^ ^V-*t©DNA$/-*X>U— 3 7 7, ^tnc^-^X^-M©^^ 

[0 19 0] 

(2) ii»^G4©^*cDNA©^D->ffc 

G 4 CD^^ c D N A 5 1 «){C, PCR DIG probe synthesis kit (Boe 

hringer Mannheim*±$g) &JS ^T, S?=f^r2/^->*aH^ □ -^©fMHfcfTo 

. 1 JLL g £jpT7B"G4FR 0 . 2 JZ Mig) -l > (F - 4-5 j_R-4»0) $.6tlfllJfc 

M39/tl?:9 7TCT5^iajnj»«, *_tT 5 ^181^ bfe. &V^\ recomb 

inant Tag DNA polymerase 1 ZL~ y h (Takara&jg) fcflP*., 9 4 TCg 1 jfrf^, 

6 51CT'im 72TCT'l»e.*6Hf£:5:lt>f^;i/tlT, 30t^^ 
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[0191] 

V #J if - 2/ a > £fro fc. 

HgiIM©S S PE0MS, 18 0mM MthU^A, 1 0 mM U > 
lUTKitb^A, 1 mM zn^- 1/>^T^ >-r- h ^WW. (ED T A) J; y 
&S(pH7. 4)], 0. l%SDS0:y^-5^®?gttf7?6 5TC, 1 Oftm 

0 snti-*^#-e2ia, immm<Ds spe. o. i%sDs^^^^>^»^ctJ 

1 5#fg^i-£3M£T- 1 0, 0. 2xSSPE, 0. 1%SDS 
[0 19 2] 

M^-^/W^y i?-2/a>©j|&S|l, njzfV ^XtS HH<Z>afcifc 
Lfc? n — ytfMbtlfco Stratagene^±©V — a.T;i/lCt^oTln vivo excis 
ionfcffv^ t?n-><fcy^7X5 KpBS-G4-2 $riajRLfc„ 

i^^icbTt: hs&McDNA^-f ^y-fctf^u gt^>f ^^y -<fc y 

$ KpBS-G4MLfc„ 
[0 19 3] 

(3) ^^^.^ Fp B S -G4 J:tKp B S -G4 - 2 tfUCff A£ *XT V^S c D 
±m (2) T*#?)tlfepBS-G4fcj:tfpBS-G4-2^tfcDNA0 
[0 19 4] 

pBlue SK(-)#tf)ge#BC#Mlft&:/^ (M13 -20 Primerfc <fc tFRi verse pri 

g>^gg^j^^Lfco mwLftzwiVM-?z.}nz£v, m c d n a <D±&&mm 
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[0 19 5] 

i&SB2#Jtf>&5glCte\ L I - CORt©DN A^-^l>t- (dNA sequence 
r model 4000L) tK^V b (Sequitherm EXCEL II™ Long-Read™ DNA-seque 
ncing kit-Lc:xT • zf^Vy) , * » 3f >x;i, >r-*±(Z> D N A £/— ^ m 
>-tf--3 7 7 £S/£3py h (ABI Prism™ BigDye™ Terminator Cycle Sequenci 
ng Ready Reaction kit:Applied Biosystems$£) ^gll/fe,, 

p B S-G4f)^tic DN A<D-£m.mm&} (2 2 0 5 b p) £B5#J#-i|- 6 IZt* 
Ufc 0 f cDNAH H«f if|{C#^&f 3 7 2 7$ 

0 , T^y^@2M$:@B^I##2lC^t-o 
[0 19 6] 

PBS-G4-2 ifi-gti c D N A<Z)±*&SU?r| ( 2 1 8 0 b p ) -feBJ^J** 7 
[0 19 7] 

p B S-G4 c DN A&G4 cDNA, pBS~G4-2 #^tf c DN 

A£G4-2cDNA£ 

G4 cDNAi:G4 — 2 cDNAiltii, 5' #SlRM^tf>i&SIB#J#M&o T 

cDNAOl 1 1 1 ^BCDJ&fiteT^— >T*2b<E>&. G4 - 2 cDNAT'ttltl 

2 8SB©7^;i^Hi st^5©(C*fL, G4 - 2sKU^^ KT'tt, 3 2 
8S@07$ Jm-frA r g{CSg|LTV^ 0 
[0 19 8] 

G4 t?, D N A G 4 S eDN AtD' #<BfW^NfeggBjWj^fe jT^'ZiI 

mam. ft-mm^m %> & ^ itm.m^mm<p^ ^-tcs&f & 

™ TiB©HJ6M-e^-ri:e)lC, G4 cDNAi:G4 - 2 cDNA© 
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[0 19 9] 

G4 33J:tfG4 - Ki£, r*l£^tC^ P ->it2ftfc 5m<Dt b 

/SI, 3-^79h-«iI (i5 3Gal-Tl, /S3Gal-T2, 0 3 
Gal-T3, |53Gal-T4, |33Gal-T5) il 7 K J W. 1"<)W 2 2 
%~2 6%©ffil^tt$:^Lfc (4#H8¥6-181759. J. Biol. Chem. 273, 58-65 (1 
998) % J. Biol. Chem. 273, 433-440 (1998) > J. Biol. Chem. 273, 12770-12778 
(1998). J. Biol. Chem. 274, 12499-12507(1999)) 0 £ tc, WitfV^^Fl* 

/S 3 G n T) fcT$;iMM'l 7. 5 %©*Bl^tt$:^ L (Proc. Natl. Acad 
. Sci. U.S.A. 96, 406-411 (1999)) , N3fcS§gOD 1 1 75 / iA^^SUMI 

2>n3$x.t>M=.„ mm&*n-tz>±mm$&®mmi:<D7$ jmmn<DHM. 
mz±mmm®&m(DftMm£MmMmizm't2>tii& c#^6-isi759) &stc 

g^e>3 7 2mB<D7$jmm?jit&titfV'<7?'F&. mmm^^tm^. 

^ J^JKD^mfeJttK^i-SmgMS, 9, 1 0£«fct>*l 2<D*gm^^ M^KU 

Kiiff^^ys i ,3 -N-T-fe^;v^;i/n-9-5 >^#^t?*>^> 

[0 2 0 0] 

BB^J#^ 6 £ tH* 7 ©l&ME^Hi. (W09 8/44 1 1 2) T?^0g£;n 

swmn mn& & a ) ^ itflf (woo s/auas) H'^tL^timn^ 
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PBS-G4-2 £ ^ ti±mW£2bZ> Escherichia coli MM294/pBS-G4&, ^ 
mi 1 ^4 B 7 0#tlMf ^Mlf XiSf f MIC F E RM BP- 6 

[0 2 0 1 ] 

(1) iiIfefG7©cDNA»^n-^t 

^*S*^G 7 lC##|lft&^-f v-- (F-7-5a£R-7-3a : @g^JliSB^J## 1 3 
0 > ^SV^lj:#icDNA7>f^7'>l-$:iIi:ltPCR?:^v\ SE^-r*K8f 
SK-N-MCfi*©-*^cDNAS:^M^bfe^{C^Jl. 3 k bCDDNAff^Jf 
[0 2 0 2] 

SK-N-MCtiT^ • ^^iZf • • n l/^$/3 y (American Type C 

ulture Collection; ATCC) i 'J A#tfc 0 SK-N-MCgJJ^^ &JlW 
jy (Chirgwin) P> : jt>T ^ h U - (Biochemistry), 18 , 5294 (1977) 
] Ctfc^otiRNA&ilbfe. 5 /i gOiRNA*^, *v V (SUPERSCR 
IPT™ Preamplification System; BRL|iI) $:ffi^T-*ic DNA^M 
^ bfeo &JS&2 1 /i lT^fW H^<Z)^m5:7KT-5 0fg#$*b. ^ffl^SlfcT* 
- 8 CCT^Lfeo 
[0 2 0 3] 

±iS-#«l cDNAlO/tl £-^tf£/£it$t4 0/tl (lOmMTris- 
HC1 (pH8. 3). 50mM KC1, 1. 5 mM M g C 1 ^ 0. 2mM 
dNTP, 0. 0 0 1%(w/v)f7f>, 0. 2 fiM m.te^'S&m&l?^^ 

~T ] t; 0 7T3T'5 4>f^j&llj^ »±7?5 j?>Rg^jiPbit b r s c a mbin- a nt 

Taq DNA polymerase (Takaraftjg) fcftlx., 9 4 °CT* 3 0 #113. 6 

OlCT-im 7 2*Cl?2#|^2)>e>&6;KJCD;£ l-*>f?;i/£ IT, 30t>f^;i/ 
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[0 2 0 4] 

ifipS^tlfc&Jl. 3 k b©DNA^#£T-^#-T*&£pT7Blue (Novagen 
tti?) ICJIB#&«5^ Zf^^S. KpT7B-G7£}t/&Lfc 0 
(2) :/^X5 FpT7B-G7cfilC|f AS*lT^I> c DN A©8t3£BB#I<Z>Sfcj£ 
-LIE (2) T?*§£*l,£pT7B-G7#-£tf c D N ACD£f&ME#I£. JSATtf)^-?? 

[0 2 0 5] 

pT7Bluec£tf)ie?rjJc4#M6?f&:/'7^ V- (M13 -20 Primerfe J; tFRiverse prime 

mmmmz®: feists mm^rnvM-t^tizj:^. icDNAoMiie^i: 

[0 2 0 6] 

MS?!l0^i:tt, L I -COR^tCDDN Ai/-^ai>-9-- (dNA sequence 
r model 4000L) £;KJS3f *y h (Sequi therm EXCEL II™ Long-Read™ DNA-seque 
ncing kit-Lc:o:T • Zf^Vy) „ £ f=.t&A-*c >zc;i/V— *±(Z)D N A */— # 31 
3 7 7 ^MfS^fy h (ABI Prism™ BigDye™ Terminator Cycle Sequenci 
ng Ready Reaction kit:Applied Biosystems^fc) $:^ffiL/fc 0 
[0 2 0 7] 

^ P T7B-G7#^tJ c D N A (Z)^^«g2^J ( 1 2 9 6 b p ) £SB?U#-if 8 {C^ b fc„ 
IcDNAIi IS«R^^lC#^e«l«5^S:*-rs 3 7 875 ;Wlfr*>&Z>tfV 
^7°f K^n-KLT^fe. jrcDrffy^^ K£G 7d<U F£>g*tf. 75 

y^S23«JS:SB^J#-^4 ic^fo 
[0 2 0 8] 

G 7^U^^Klirti^T'iC^n->ffc^tlfc 5ig©t: h £ 1 , 3 -i$==r>? 

h — *&&&3g ( J3 0 G a 1 Tl, j3 0 Q a 1 T2, j3 3 G a 1 TO, j3 

3Gal-T4, /S3Gal-T5) h 7 5 ^ W. UKjlV 2 2 %~ 2 5 %<E>*BI^ 

ft^r^Lfe C#gg¥6-181759, J. Biol. Chem. 273, 58-65 (19 98). J. Biol. C 

" hem. 273, 433-440(1998). J. Biol. Chem. 273, 12770-12778 (1998). J. Biol 
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. Chem. 274, 12499-12507(1999)] 0 
[0 2 0 9] 

^/^l/3t^>iMi (|3 3GnT) fc75;il^^tl4. 8%<Dfflm& 
[Proc. Natl. Acad. Sci. U.S.A. 96, 406-411 (1999)] , N^0 2 9 

y^iA^&samm *tnzm< 2 07^ jmfrbtt&mjkmcmtim 

c#^§¥6-i8i759] zmiz^ ftmm*'p&< 1 2 7^ 
tife„ ife^ot, 6 2#a^e> 3 7 8#s©t^ y mi?u y k 

, 3 - n - r-fe^;b ^ ym®Bm-v$> z> tnx e>*ifc„ 

[0 2 10] 

pT7B-G7£^tf:*:J©ffi^&£ Escherichia coli MM294/pT7B-G7te, 1 1^ 

4^7 H#T'X^^^^X^Xm^^^miC FERM BP-6696*: 

[0 2 11] 
HJfcM 5 7 ^ 7 ^IB^J±OffiI^ft^ 

G3. G4 - 2fcitfG 7tKU F©7^ >^li#K ®E^JC0 tl F /S 1,3- 

^^b-^MI (|S3Gal-TK /S3Gal-T2, /3 3 G a 1 — T 
3, £3Gal-T4, j83Gal-T5) (D7 J l&IE^K & £ mcg£#Itf) t: 
h /3 1 ,3-N-T-fe^;i/^;i/n-9-^ (/3 3 GnT) CO 7 ^ 7 ^SB^'J £ 

ffiVNT, f>KD^A?:^Uit (EI5#M) . ^vFn^Ate, CLUSTAL 
X wulilple smiumim Al lgmyyiu Fiugmm ( f ip://f ip-lfebuic.u-bua^.fi/p tffiT- 
ClustalX/ ) £JBV%Tffr&bfc 0 ^CO^. G3, G 4 - 2 <ktfG 7 sKU ^ 



te, G4 - 2£J:tfG 7rf?U^>^- F£^*l^*l3 9. 6%^J:tf44. 5%© 
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ttm&&mLt=.„ G4-2^'M^fKli> G 7 jKU Kil4 2. 5%<D=ffi 

[0 2 12] 

^Il2~4T'K#lfcG3, G4, G 4 - 2 £ £ tfG 7 c D N A^ZI - 

AMo [J.Biol.Chem., 268, 22782(1993), gflife P AM o P R C 3 S c (4#H^ 
05-336963) ) tCffl^ii^ =yy^ * KfiDigjjfc&fT o fe„ 

[0 2 13] 

0 (1) G 3 jKU R£f§3g$i±£ £#)<Z>:7^X ^ KpAMo-G3 0M ( 

®6#M) 

P B S-G3 Zfflmmm X b a I £ S a 1 I *e-%Jfff^ DN AtKU ;* ^-if • 

^^^-^{cicy^^ic^iib^o s f i i u>^- (sb^js-^- 

15, 16) &##U 1. 9kb©SU_I^Mb3t 0 pAMo 
?:SflUBaniHIt«, 8. 7kb(DS_fiIii/i?:Ml/fc, JhfH 
2^%^t-S3i:{Cj:tJ > K P AMo-G3S:Mbfc 0 
[0 2 14] 

s f j i y>^7- (ib#i#-s§-i 5, i 6) nmzvfctf 

otfTofc (#g§¥05-336963) 0 

(2) G4/K'M^K^$-ti:Sfe«)0y7^^KpAMo-G4 0^ ( 
@ 7 #flg) 

PBS-G4-2 felWKRggRHXn d I I I £ B_s_t_ E I I -g^UffT^ 0. 4 
k bg) H i n d I I I - B s t E I I ISt)* L£„ pT7B-G4s 

e c Zmm&m B st EIU Not l -eWm&. 0. 9kb<Z) Bst EI I- 
N_2_LI »T#£Jft^bk„ p T 7 B — G 4 s e c iZmffiW 9 CD (1) 

te ' eiELJ&l/fc. PAM0^H1_U J I I Uinu I 8. 7 k 

bg) H i n d I I I- No t I 8fT>i5:ffi#bfc n ±ffi 3 Wr^rfe»^-r* 3 i: JC<fc 

Kp AMo -G4 fejt^Lfe 0 

[0215] 
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(3) G4-2/K'J^f F&H3|$fSfeS)©^7^5KpAMo-G4-2 

PBS-G4-2 *fflmBm H j_n. dIIU BsJ. EII Tr^ffi^ 0. 4 
kbO Hin dlll- Bst EII »T#£%#lfeo pBS-G4-2 
$:M^^B_s_t_E I I £ N o t I -e^J^T^ 1 . 5 k b C Bst E I I - N_o 
t_imK*Mm>fc a —15. pAMo£ Hin dI I U Not I T*WmWi> 8 
. 7kbff> Hi n d I I I - Not imftZl&mist-o ±IB3^Sr^-r^r 
£{CJ:*K ^7^5KpAMo-G4-2l:Mlfe„ 
[0 2 16] 

£ (4) G7d<U^^f KS:M$tS^©^7^^KpAMo-G7©M ( 

pT7B-G7£$?l^iSi S m a I . Hin c I I«t, S f i I U (®2 
^fl5, 16) £ft^U 1. 3kb0SflIilt_ltflfc„ — P 
AM o ^ S_li I tB_amH I T'f Iff, 8. 7kbfflSfiIi^Mlfe 

o 

[0 2 17] 

G3, G4, G4-2, G 7 'J K ?: S ^7 ^ ^ F 

n> f (pamo) is^mmme^mhtc^mm-f^^ 

U* (pAMo-G3, pAMo-G4. pAMo-G4~2, pAMo-G7 
) -etl-Ttll fi g/d 1 1 OmM hUX-HCl (pH8. 

0) £J:tflmM EDTA (xf l/>^75>4»it b'J-JA) -frbteZW: 
mm (JWT> TEi^M£lif&SBi-£) K?£8?L£fL ml/? hOjKP'— >3>2£ 

[ij..f 1, J ft y pt-i (Gytotoohnology) > 3, 108 (1000)] \ ZiX h J Nimalwa KJM 

-1MB [Cytotechnology, 1, 151(1988)] IC^AU J£ft3fc#l#fflll& 

[0218] 

1. 6X1 0 U ttfef_'J4 m, S (D7^X$ FZmAlsfc®:. 8ml ©KFMi l~b~ 
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4 0 • ITPSGJ&ifi [7.5% NaHC0 3 5:1/404, 200mM L-lfJl* * y^WL (GIB 
CO %tm) £3%, K-i/V y - X M/^SV^f>»M (GIBCO fcfcSg, 5000 unit 
s/ml /<-^y> % 5000Ag/ml^ h l/7°Sv-f^» 5:0.5%, 

is^Jl¥s<^i/y-N' - 2-3i#y*J\ / 7*-y ? - yi/y \? (N-2-hydrox 
yethylpiperazine-N' -2-hydroxypropane-3-sulfonic acid; HEPES ) (10mM) , 

>(yy=j.vy (3 ^g/mi) , h^yx7x.vy (5 tig/mi) , tr^tr >gft^- h y 

*A (5mM) , lE-fe h U (125nM) , (lmg/ml) £»| 

LfcRPMI 1 64 Oigifc (HTKiSHttl?) ] JCfflWU C0 2 >f>^^-5! 
-l?37TCT'24^ra^#L/fc 0 G418(^^n?±Sg) &0.5mg/mUC&.£> J: ? 

0 JctfciDU $ *>IC 1 4 HISI*ilLTS^«««l«c«:3t»Lfe. WimMmmmi* 
, 0.5mg/nl(DG418$:^tfR PM 11640 - ITPS Gig±ST?$fcfS L fc„ 
[0 2 19] 

FACS *m^TMffi'tZ>Z.£.tfT*gZ> 0 # V - N - y-fe^I/^ t Y > 
ii&Ilt^ilLtliSiitft (Den) sK U — N — 7 

tf;i/7^bt^>ii$:gitSl/^f>i:lT»LEA, PWM, fcitfD 

[0 2 2 0] 

£*T> JKU -N-T-fe^;i/^^ b^>*MRfcSSSr*-5 (LEA, P 

wm> zm^fc&ftmzjik-t. 

±Ml&'gM$kMf& (#5X1 0 6 M) 2 OmUO Clostridium perfringens 
<OJ-i 1f (neuraminidase, Sigma#:§g N 2133) $:-£•& 1 0 0 n 1 <£> 

PDQ (0&^1 MuCl, 0. E&/1 KC1, 1. Ha 2 IIP 

0 4 (&£*) , 0. 2g/l KH 2 P0 4 ) CMU, 3 71CT? 1 HHSlStS 

r^tcty, M^l8ll§g)->7'J jf-^g%ffofe 

JtfBMflS ($?I1X1 0 u f@) S^-f ? a^n.-:/ (1. 5ml : n:y^> ~ 
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■7tt») ICfcU, T&ft&m (5 5 0Xg, 7#fg) {CJ:»;iBJteS:il«)fc„ 
[0 2 2 1] 

mmmZO. 9ml©0. l %©7 ^ft t b 'J A ?:^tf U PBS 
(A-PBS: 8g/l NaCl, 0. 2g/l KC1, 1. 15g/l N 
a 2 HP0 4 (M) , 0. 2g/l KH 2 P0 4> 0. 1% T^th'J^A) 

•esfc^ufc^ mm&mmiz. A-PBst'ioAg/mnct^LfeFiTc 

^ILEA (EY laboratories^) ^feliA-PB St 1 0 0 /t g/ml [Cf 
i^bfcFITCiiPWM (EY laboratories^) 

[0 2 2 2] 

i(M£0. 9mlOA-PBSTlWlfci, 0. 6ml©A 

Jltf^^X • ODD — h • 7D- -b"-f h^ — ^ — (FACSCa liber ;Becton Dickinson 
Immunocytometry Systems USAftJg) £ffi^T«¥#r£f?&o £ 0 *fe#fiS^i: 

pAMo-G3, pAMo-G4, pAMo-G4-2^fcttpAMo-G7 

jStt^*tlflIbrv>fe (010) „ PAMO-G3, pAMo-G4, pA 

Mo-G4-2JfdipAMo-G7 £^ALfc*ffl|£lC;J3^-tfciU pAMo^f 
ALfcMKJfcigeLT. PWM^tf)£j&tt#^&DLT^£ (010) 0 
[0 2 2 3] 

3ft£>©$£H&, G3, G4, G4 - 2 &£V^£G 7 <Z> c DN AfcNamalwa KJ 

[0 2 2 4] 

G3. G4, G4-2$)^V^^iG7 0DcDNA$:||3^$^ifcil^Sg7b^e)^ 

"^«Tfe{cW^^nS3i:$:^b-tV>^ 0 Uc^ot, G3, G4, G4-2& 
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[0 2 2 5] 

du-pan-2 *m v^rm^-fe zfi-D t=.mKitm<^(D^mmt.mt u&^o 

fe. CJ. Biol. Chem. 274, 12499-12507(1999)] {CbfcA^fc. 

[0 2 2 6] 

HiM8 G3, G4. G4-2^feliG73i<U^y^FS:^-f-§y^^^ F 
5:#ALfct h^f#HHJ^lcfeW§i8 1 , 3 - N - Tt?-j]s>fjvnV * y$£&Bm 

mmM7T*mnhfr. G3. G4, G4-2££liG7j}<y^iPFS:5B35!i- 
5^7X^ F5:^Abfe^^M^m^®M^Am?K$:Mv^T, £l,3-N-yi? 

[0 2 2 7] 

-L8B7£«SEglM (152X10 71) £ v--f ^Ofa-^ (1. 5 ml :xy 
^>F;i/7^) IC£U. 3I;&#8£ (5 5 0Xg, 7#|g) KJ:y 
c mmmZO. 9ml0PBSWlfcf, t^HliS2 0niM HEPE 
S (pH7. 2), 1% TrironX-1 OOfr*, (1 0 0 a 1) IZUMV. M 
=£Wim£m (Bioru P tor;=i^^ - A4*t±m) ^TmffiZl&& 4X:X 

iwsim 3&&&m (5 5ox g . iz&v±mzmmvfc 0 m 

[0 2 2 8] 

1 8 1 7 5 9. mm^O 6-823021. J. Biol. Chem. 269, 14730-14737( 

1994). J. Biol. Chem., 267, 2994 (1992)] IC^STffofco 

[0 2 2 9] ~ ~~ " ~ ~~ 
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^ftgfoJCttU 3 0 & 1 Oyyt^mW. C200 mM MOPS (pH7.5), 50 mM UDP-Glc 
NAc (SIGMA }±) , 20 mM MnCl2, 0.3% TrironX-100. 50 utt tf V ^ J -ft*! 

fovu^Y>f : 77 j - (hplc) {cj;t;^ajb^„ 

[0 2 3 0] 

(Lacto-N-neotetraose, Gal 0 l-4GlcNAc £ l-3Gal 0 l-4Glc ; J^T. LNnTt 

b&ists) stilt 

O&ytUm-t, [Agric. Biol. Chem. , 54, 2169 (1990)] tC^oTffofc 

o 

[0 2 3 1] 

udp-gicnac ^ti7^±4mmti^^^ry±^m 

mZm^TfcmZft^t^ HPLCt«U UDP-GIcNAc^T 

v iz >f T* 0) & m m -r 3 - * £ tfa £ h tc . 

MlS^TbfeT^-fe^^li. 10 0TCT'5^» 10, OOOXg 
[0 2 3 2] 

HPLCH TSK-ge 1 ODS-80Ts*7A (4. 6X3 0 0 mm; 

my-) fcgijgu MttiTo. 02M mm7y=£-v2±mmwL (pH4 

. 0) £M^> MOiml/MMofc. 

«^f^7*h^-*-FP-9 2 0 (B*^) £ 
ffiV*Tf?ofc (J5fr@^«3 2 0 n nu SfcS*&:R4 0 0 n m) . 
[0 2 3 3] 

» ^ » T - I CM, r^J\L n V I?JV1 \ _, L> /cGlcNAifi 1-SGal jS 1-4G1lNAi/3 1 

-3Gal /3 l-4Glc££gffl L 
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[0 2 3 4] 

hn-^7X5 K (pAMo) fe<fct>*#|§^y^x^ K (pAMo-g 
3, pAMo-G4, pAMo-G4-2 ( pAMo-G7) £#AL£:£5t7£ 

n&&mm<Dmmmmm*m^Tm&mfc*ff^ittg^ &mm (gicnacj8i-3g 

al/Sl-4GlcNAc/Sl-3Gal)8 1-4GIc) lCi|E#l$*l£*S (LNnT) ©#J-&te. zi 

> ND-^7^$ F£#AL£imj^T*m.8%T-&ofc<Z>lC^U G3, G.4, 
G4 -2*fettG7sKy^^K©»3S^9^^ KSr^AbfcmillST*^ *UC2. 
7%. 2.8%, 2.3XKHfillLTV*fc. ^fclp, G3, G4, G4-2tfett 

Kfc^ALfc&O&lcJtigtLT, /8 1 , 3 -N-y-fe^/l/^/m-frS XE&OHK&tttf 

mua I, x v> s r n tfwm l fee 

[0 2 3 5] 

J^JL©^*^, G3, G4, G4-2^fc«G7/Jfy^^Ftt, mM& /S 
G3, G4, G4-2ffcttG73K'M^K?:fflV^, tt«l©#S7£*«K:# 

[0 2 3 6] 

Namalwa KJM-lM£:fg££: L£ F L AGW 1,3-N- 

T-fe^;i/^*;i/n-9-$ (G4) ©^^jg 

(1) FLAGW Fm£tM&®>'<#2-I> AMo F 2<D&f& 
FLAGWK (ffi^iJSf 17) $:tt^©^>A^S<Z)N^{C^Lfe^ 
T'MMtSfc«)0M^i' ^ - P AM o F 2 ©I^^fTofc. M^n^'J 

> k <Z>^^*^-;i/@H^ii3<fct^F LAG-^^f K$:I3— K*f*<2> D N Ali, 6@CD ^ 

mux A*m^xftmi>fc B 

[0 a 8 7] 

p AMo Hi n d III £ A s p 7 1 8 T"£JET-r £ 3 £ IC J: »J , ffi 8 . 7 k 
b® Hin d III - A s p 7 1 8 ®t^$:^# Hin d I I IWmB&il 



9 1 mtE4#2 0 0 0 - 3 0 6 0 3 3 9 
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gK-1 rat#18) , IgK-2 (8^19), IgK-3 (@H#f# 
#20). IgK-4 (BS^IJ## 2 1). I g K — 5 (m?m^ 22). I g K 
-6 (BH^J##2 3) ] £-£f&b£„ ^tie>©DNAlCj:oT«^$tl^ 
V >#-^CtePm_a_C I. S t u I . S n a B I (P#ffl^jCTEftgPfeff|g» 
i££*lT^£o 6I©DN A&^ti^ftT:/^ >f K- A>ft^Xri»Xt3 8 
0 A • DNA^il:fflV>tMb^ -£f£ L £ D N A li, T 4 sK U S # I/*?- 

[0 2 3 8] 

JhfBT^#bfe 6g©'J >SHCMDNAi:^8. 7 kb(D H i n d III- 
0 Asj.7 18^?:^tS^i:f:J:fJ, ^5 Kp AMo F2 fefiUfc. 
(2) ^7XU*pAMoF2-i52S0M 
PCRffl0^7>f7-i:bT, BB#f##2 4 tat$tl5DNA (J^T. CI 2 
-7i:TO J: tK@2^J## 2 5T^c5tlSDNA (JKT> C12-9t^) 

[0 2 3 9] 

C 1 2- 7 1C& B am H I »>f h#C 1 2-9tC& No t I »>f htfmA&tl 
Z> <fc -9 tC^if -f > $ tlT V> £ . 

PCRte. Sffijtttli©*^ h (GeneAmpTM DNA Amplification Reagent K 
it with AmpliTaqTM Recombinant Taq DNA Polymerase) %>fg V^T^f o £:„ & 
J&*£<£>Mig&3f ^ htf>#8act£oT*T DNAf-7;W?7- (PERKIN E 
LMER CETUS DNA Thermal Cycler; SigiittBKrc) 9 4TC-3 0# 

. 6 51C-1^ 7 2T>2#<D^£ 1 01f>f ^;Mfo£^. ££>lC7 2T;-e7 
iftbt{i7°7X^FpAMo-i CProc. Natl. Acad. Sc 
i. U.S.A. 94, 14294-14299 (1997)] & 1 Ong^Mbfeo tPCRCJ;^, ft 
1. lkb0DNA^$:|5#Lfc o 

[0 2 4 0] 

1 k b©PCRifi|lSDNA#T£T-/<?#-pT7B 1 u e (N o v a g 
e n*±gg) ^tSrtlCfcU, 7"7^U*pT7B-i52S No. 3 5: 
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r&V^:/^;*^ FpAMo F 2 - i 5 2 S&Mf&Zfi o£ D 
[0 2 4 1 ] 

p AMo F2| Stu U Ban I I I -£-%fffrU $1 7 . 2kb(D Stu I- 
B a n I I I mftfrmnisfro p AMo&BanI I I £N_o_^I *eflJ»rU ffi 
1. 7kb0 Ban I I I - Not I b fc„ pT7B-i52S N 

o. 3 £ B_amH I T?3JWt«. D N AjK U ;* 9 -if I • * 1/ >> -»T# £JS 

^TBamH I MftlC <fc oT£Cfc 5 * S£m3fc«£^m*3gflC^;i, 5I£^£N 
o_^I T'-^m-r grille «fc 3$1. lkbfflBamHI (¥if 3fc3jg) - Not 

[0 2 4 2] 

±fat?#fe. ^J7. 2 k b(Z) S t u I- B a n I I I $t#, ^Jl. 7kb© 
Ban lll -Not I Bfi^fc £ Tfffi 1 . 1 k bg) B am HI (5p?f;£$gg) -N 

o_^imK*i&&h. FpAMoF2-i52 s^mmvr=. 0 

(3) FiuAG^-frFm&MGAtfv^zfw&ftmmmmzf^^^ fp am 

o F 2 - G 4 ©5t^ (011 #M) 

?u-yitvt=.p i ,3-N-ri2^;i/^*;i/=i-9-^ (G4) a. 

«cS50^e>, n^sb© i i 7 s yfiftfr f^ci< 217$; 

[0 2 4 3] 

f3T% G4;KU^^Ftf>N3fc3g(Z>l lTUl)!)^6Slim 2 17 

5;»*&ft*RiB#««, &*Tmmm<D-B (57$;^) &&:feu 
ic tfw?v y<DZ/ rmmmtk lotFtcF LAG^f fs: #M-r £ Zl 

[0 2 4 4] 

— t. ih a 4 jjc u ^ 7 F &mms ft ■& n *ix- 0 h & mmm a od 

3 8^S©^;i/^ ^ >mfrb 3 7 2#a0fDi/>tTO £3- KtSDNAf 
^£PCR£JgVNT^SU T-^^^-t'feSpT7B 1 ue (N o v a g e 



n*±§g) iCiSB^&tfZlillCJ: ^^^^ FpT7B-G4sec fcjgj&bfc, 
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[0 2 4 5] 

PCRM^^y^Y-illT, G4-SFtG4-SR (#BB^I&Bajrj#-^2 6, 2 7C 

PCRU ^?@?i*±|g<Z>3r y h (GeneAmpTM DNA Amplification Reagent K 
it with AmpliTaqTM Recombinant Taq DNA Polymerase) fcJIIVNTfTofc,, fc 
faW.<DmmiZ*V b(Djjmz'&-DTfi\,\ DNAt-v;W^7- (PERKIN E 
LMER CETUS DNA Thermal Cycler ; ^m&t±ffi.n) fcffl^T, 9 4t-3 0® 
, 6 5t-H\ 7 2 *C- 2 1 0 4Wrfrft^1t& $f>tC72tT7 

#RIHJ£3*fc. £#M£LT»> M3tMlfc^7X> KpBS-G4& 

[0 2 4 6] 

mKJ&m : &T3fn-X'f)]/m%faW)iZ@ils, Jfcrl. 0 k bGDDN A#r/t£t@U& 
htc 0 gDNAffi|j-5:T-/<^-pT 7Blue (Novage n*±Sg) IC 
Mfr&tiZLiUZj: y, pT7B-G4sec (No. 13) £j£f&Lfc„ 
[0 2 4 7] 

pT7B-G4sec (No. 13) ^JCffl^&iitlfcDN AW#©£3£BB#J 

G4-SFIC & B a mH I -i^-f h #G4-SRfC fcfc N o t I i^W h $ tl -5 <fc 5 IC 5 s 

1f>f >3*lTV*Sfc«>, pT7B-G4sec (No. 13) fefBBRSB& B a m 
H I j^ Not I T°tym-tZ>Z.£lZ£ PCRJUltlT^S^^^y ffiflt^ 
IS. pT7B-G4sec (No. 13) frffJBggjfjt B a m H U Not IT- 

ge#J## 2 © 3 8#g<D£Oi/# ^ >^y^£> 3 7 2#g©f ni/>tt) K 
tSl.Ok bCBamH I - Noil — 7°7X^ KpAM 

U F 2" 1 3 H111 H I L N 0 L I 1" 10101 j S *LfclJ»U» &. 

9 k b(D B am H I - Not I l^fcSfejglfc. ±IS 2 ^Srjjg-^f S d t IC J: 

y_> pAMoF2-G4$:Ml/fc (Bl 1) . 

[0 2 4 8] ~ ' ~~ ~ _ 
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# 



( 2 ) F L A G^^f Fg&AMG 4 jtf U F©Namalwa KJM-1»MS 

zi>hu-)v75x^ Kpamo f 2feii;±iatMbfcG4 tKu^^ f 

©FLAG^^f Kife^rM^^^^^^ FpAMo F 2 — G 4 ^ ^ y V zsl 
y (Qiagen)^±Sg©^^^$ FtHtg3f>y h (/plasmid/maxi kit; ^##4103 

[0 2 4 9] 
[0 2 5 0] 

Jfe#Lfc?£«i|&g|#& v G4 1 8 £0. 5mg/ml, ^fl^lM 5: 2 %-£tf 
RPMI1640^f^3 0 m 1 \Z 5 X 1 0%JB^/ml (C&Si^Cl^U CO^>^ 

ig#^> 160Xg, lO^itflBOOXg, 10^K©^fttM^ 
i!-reri:lcj;*jmS:l^^, _h?ii£tHliKb£ 0 
[0 2 5 1] 

KpAMo F2-G4C0H - Fi"5 £ 1 ,3-N-7tf ^/^>3t$ > 

«1£Mttt:. FLAG^^Fi:©il!6-^^>^^ai:bT^I§^$^^3i:lc 

JiiF LAG M 1 T7>f ^ ^>f ->f;i/ (Anti-FLAG Ml Affinity G 
el ; ZJ^^E • AJ*t±) Zm^T. ^{C5jf$g# nTfgT'2b£o 
[0 2 5 2] 

;i/£/^A£. tn^ftmmmmOAo/o, 15 0mM, SJ:tJ t 2mM{:^SJ:^{C 

^jrtlLfe^, jftFLAG M177>f-f-f-^ (Anti-FLAG Ml Affinity Ge 

1 ; 3X€ • /1-f**±) £ 3 0 ^ lSsflDU 4iCT-^o < »Jj|^Ut„ 
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[0 2 5 3] 

Mn&. 1 6 0 X gf 1 0#RU &jb$-M-?2>Z.£iZ&VffiFLAG M177 
-f — -r-W -^/I/SrlBJRL/, i^l/£5 0mM hU^-fiSft (pH7. 4), 1 
5 OmM Sftth'J^A, ImM M*^S/^AI:^tfi»liltl m IT? 2 

[0 2 5 4] 

I^MC5 0mM h'U-M (pH7. 4). 15 0mMMt 
hU?A> 2mM EDTA5:ttfiilS3 0AU»U 4tt'3 0W 
31^ SCI tic J: IK ^MC^Lfc^/^Mfc^ffiLfc,, ^GD^, 160xg 

0 vi ofrmm>b&M*zz£\z&y±mzmnv& B WitfjvKums omM h 

'J^-Si (pH7. 4), 1 5 0mM Mtb'J^A, 2mM EDTA^ 
iflilir$0l 3 0 a 1 £r§$#D L» 4tfl OMILm 160Xgt'10^ 

[0 2 5 5] 

(3) F LAG^T'f FiMG 4 tKD ^^f KOjS 1 , 3 -N-y -fe^;i/40l/=3i?- 

±SB (2) tl^lfcMIl 5 yet 1 £M^T, Namalwa KJM-l|fflflg^^^ 
3§!£i££:F LAG^f KS&-^MG4 /KU Ktf>/3 1 , 3 -N-y ;H2 

pAMoF2-G4$:fAlfeNaiialwa KJM-l«(Z>ig#±?iE&5fc(D?§m 
$££&J8L£l&t;:kL j8 l ,3-N-r-fe^;i/^;i/n-b-$ >«^»*tStt««*ffiStl 

fee &m®^m&znt=.mn<Dm&izo.5i%v&-ofc a — ^*#--e&£p 

[0 2 5 6] 

J^_h©^*«fcy> Namalwa KJM-lMjjST'^^^^iife F L A G ^=f- KHte 
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£jb^£*l£c ZL©*gJHtt, )8 1 ,3-N-T-fe^;i/y;i/=l1f^ (G4) 

&flagw KiKZ)H^>/^itiT mmmm-v^m^m «rtg ^^i:> 

^^^M^tlfcife-^^^A^Kli^lFL AG Ml T^-f-^W ->f;i/&MV>T 
[0 2 5 7] 

nifeMi o mmmmzm3i£.i>fcF l ag^^ Fi&i^M/s i ,3-n-t^^;v 

(G4) 

[0 2 5 8] 

( 1 ) F LAGW FS&^MG 4 jKU K&S&ilIJ»^#»#35l'*-&fc«> 
©Ml*.? W )l>*(Dftm 

^y^^^ kic^^^xs (x@D ami -vi^mht=.mmr)^ a*m& 

*S/a>U «l^^»il^lCi:Uffiilx^>r;i/XS:^#i-SXS COM2) 02 
:l-;i/F*#-#-^y F (§g,S##PM-21001K) £MV^ y b (D^^y 

[0 2 5 9] 

(lil)FLAGW Fgfe-o G4/K'J^7°f F&3- KtSDNA® 

b^^^T-^?*-^©^^*^ (®1 2) 

h5>X77-^^-pVL1 393 (77-^^x>|±l) CD B a m H I 
» f } ii Mot I - fr M tPWHC» ^ifi^J 0 Twt btFLAG "^T 1 FBftftifriM 
GAtfV^+FZzi- F-?2>DNA*m&&/ut=.7^X$ Fp VL 1 3 9 3 - 
F 2G4©M^fTot„ 
[0 2 6 0] 
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MMffl 9 TffNISbTc p AM o F 2 - G4 £OT^fjg H i n d III jl Not It 
^J$?U 1. 05kb<Z) Hin dI I I - N o t I ffT#£#fe., 

p VL 1 3 9 3 ffigfefefflKBatgfe B am HU Bst PI T^ffiU 3. 2kb 
<D B a m H I - B s t P I J8tJi£#7c,, 

[0 2 6 1] - 

p VL 1 3 9 3 ftjfe&fflBBB&g N ot U Bst PI T*WmV> 6. 4kbffl 

Not i- Bst p i $t>i 

BamHIt>f f^ Hin d I I I 1J->f h £: 31 $ifi~<S D >A-fcltS2 

^rj##2 8, 2 9 {C^-TDN A U T4 polynucleotide kinase£|g V 1 ^' 

[0 2 6 2] 

±fB3»T^ri:U>*-S:^-r€)C!li:lCj;*J. pVL 1 3 9 3 -F2G45:I 
^Lfc (012) 0 

(xg2) mmt-u Kxvftm 

feI*IteSf 9 (77-$>i?i>ttS) M/^an^>f;i/XDNA ( 
;^add-;i/K • AifaD^^^XDNA (BaculoGold baculovirus DN A 
) , 77-5>S/x>|±© fc^tfJliE:^;^ FPVL 1 3 9 3 -F2G4& 

y^?**^* csammx. 37, 2701 (1992)) icty^A-rsrfcicj: 

[0 2 6 3] 

l~5Ag©pVL 1 3 9 3-F2G4fej:tfl 5ng©iWaDf>f /I/ 
7DNA^12/i 1©^7KIC?§«?#, V 7 x ? ^ >(GIBC0 BRLftJg) 6^1 

o 

[0 ? fi 4 ] 

&J2X 1 0 6 <@£>S f 9|fi&2ml0S f 9 0 0 - I I i&ifc (GIBCO BRL*±§£) 
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[0 2 6 5] 

M*g#Jt$i£5t#L£S/-V- TNM-FH>f h * ?J ^ASrff 

fcfClmlJn*, HfC2 7TCT4 0H«t|Lfe. igSIf^ H«tCLT«i!IA9-f 
;b*£^*^*_t«£3gtCl. 5ml®#lt 0 
[0 2 6 6] 
(2) ;i/*i£i8M>## 

^8X1 O 6 0(Z)S f 9$yg£5ml£>EX-CELL4 0 OJgife (JBHtfJg) 

tm?:77^n{:#f$ttt, ±i»fc»*, t7573}ClmlCDEX-C 
ELL4 0 O^F«St_hfB (1) TJfc#LfcM&*^;bX£^tfi«J:tilml 

[0 2 6 7] 

iC^MS-tirfe^, TNM-FH^>t^ h^f>f 7A$:4ml 2 7TCT4 

[0 2 6 8] 

ft) 2 X 1 0 7 I©S f 9*fflflS£ 1 5ml ©EX-CE LL4 0 OlfrtfiJCSHSU 
7 5c m 2 75X3 (**r7-f ^-*±gg) {CA*U 3 0 ^StgLT«HJBg$:^ 

^XZlCtf ±?f$:|&£ > l77^a|:5ml©EX-CELL40 

[0 2 6 9] 

4 Bfgig#lfc 0 1 5 0 0 Xgt 'l 0 gjggv p>gjljv5 3 £ tC J: U 
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[0 2 7 0] 

|«t6XlO 6 l0Sf 9»?:4ml0EX-CELL4OOMl3lU 
^6 Omm©^JBS^f#ffl^X^^^S/^-l/lCAtl. _C_Te 3 O^ttLT 
0j„_>>^-l/Ctf5»_-_fcgL __W_I&_, 1/K1E X-C E L L 4 0 

0^^4 0 0 (i 1 £<kt>*EX-CE L L4 0 O^ttl 0" 4 ^fel±l 0~ 5 lC#f( 

Lfc^fa^gu.^ ;bx^?Ki oomi &WkM-?z>o 

[0 2 7 1] 

y^^-rfjy — 9 - 7i3n — 7. (Agarplaque Agarose) ; 77~^> ^x. >*±!gU 
__-_«2ml CDEX-CE LL4 0 Oigifc (4 2°C\Z&^) 2ml0TNM 
-FH-f h*7^ ?A (4 2X^c^_D ©M^&^bji*. iST15 

[0 2 7 2] 

■X^-V >?W^lzWiSsV-U$:Aft, 2 7TCT-5 H^ttS. 

SS^-HCO. 0 1%-a-h7M/yKmPBSi»Ilm 
l_fln*., 3gKllH«#Lfe«, mi%Lt~7^- 2 (DrnzmZ-Z- 
lO 27 3] 

( 3 ) FLAGW Kflfr&S G4^'M7°f K _• _f - TO 

KPVL1393-F2G4 m&CDMWiZ- 1 ? J )VX(DZ2 - Kt5G4 

_IC&5;_#), tfiFLAG M177>f-f>f-^l/ (Anti-FLAG Ml Affinity 

Gel ; J^^E • -MVMT, pfflB-gfeS. 

______ _ 



10 0 



ffifl# 2000-3060339 



11 — 183437 



'm<DS f 2 ljjM£ 15m 1 CO E X-C E L L 4 0 O^ilCiSt, 
^*=HC#»£1±£#, ±$ft&Bfc£, i77^3{C4ml©EX-CELL40 

o^hjtsa (2) T'j&mvfcMfrmTty-ijiT.mmimizmtovtz.. 

[0 2 7 5] 

ist'i mmm^mzmn iz£ y, urns*: 

4 Bfgig#L£„ ^#^5: 1 5 0 0xgtl 0^W»A^«-r* r IC J; y, 

0 [0 2 7 6] 

JhlBT*I&# L fc^#_h« 30ml(C7 ^ft^ h U ^ A. ftft-J- h U ^ A, 

Z>£?lZ ^iDLfc^, JaFLAG M177^rr>f-y;i/ (Anti-FLAG Ml Af 
finity Gel ; zi^^E • A>f rfrfcfc) £ 3 0 m 1 »I U 4rt-Wo< U*#L 

[0 2 7 7] 

160Xgtlom IMitS^tlCfc^FLAG MIT 
!7>f -*f)\,1tm%Lh. t^r>^5 0mM N 'JX-ig| (pH7. 4) , 

15 0mM Mtb'J^A, ImM &ik*> J+^tiWMWLl mlt'2® 

[0 2 7 8] 

gim ^MC5 0mM h'J^-IS (pH7. 4). 15 0mM fiftt 

h'J^A. 2mM EDTA^^tf^iiSO/tl^U, 4tt3 0« 
Si"S3i:lCj;y, >f;WCi&*L£#>A*K£$§ffiL7!io 16 0Xg 

y ^=l£a (phi. 4 j : 1 5 u mivi %tet s y v z mm edia^^ 1 

ammwi8 0 v. 1 zmuaL. 4ttio^iifct, i6ox g t'io^ 
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[0 2 7 9] 

Z\<D£z>lZVTmmist^&m<D 1 5 n l l:fflV^SDS-PAGE5:^fc 
^-7i? • ^UUT>h • ^-&Mv>TSgfe&ffofe (01 3) o 
[0 2 8 0] 

p vl i 3 9 3 - f z g 4 m&<D&mx.v ^ )i7.zmmz-&fcsf2io)mm±m-fr 

e>Mt8Lfc*ffl»[=fe«fflLfc|g»cii, 4 3-4 8kD0^D-F&;t> F#«K 
Stlfe. — ^**-T?*>S p VL 1 3 9 3 fi3fe©j|^;l'*>f /1/*&JS883* 
0 fcSf21©*#±»^e>»«!bfel§ffi*S:^fflL/feBRK:a:, tA> FtttfcfflStife 



[0 2 8 1] 

JK±OtS*J:y, FLAGW Fl^lG4#y^^f F*W*Lfc»»PlC# 
JilFLAG Ml -^W ->f;VS:MV>T^tC«$gor|gT*fe 

(4) F LAGW Kgfe^-MG4 &V<73- F©/8 1 , 3 -N-7tf ;^>3lJ- 

±13 (3) TfWSbfctSfflifcl 5/il£Mv>T, fim«Hfi-e^»MS*feF 
L AG^^f Fil6^rMG4 7j<U^^ F©/3 l ,3-N-r-fe^-;b^;i/=i-9-^>^ 
*S&*gtt<D»£€:fTofc. MttWfctt**«8©#ttfc«v*fc. -totem, pV 
L 1 3 9 3-F2G4 Sr^Ab^S3-||gjBS(Z)^#_t»fi^©^m^$:^Mbfci^ 

tft3*lfc«t©«tett, 12.1%T5&ofc. 
[0 2 8 2] 
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[0 2 8 3] 

JBU:©«*,fc IK Mfilit^MS tfc F L A G/<-/f K»^iG4 jKU 

^^Ktt/s i ,3-N-T-fe^;^^;i/=i-9-^>^^^tt^^-t^3h^$ti 

jSl,3-N-7tf;^>3t^>giii (G4) £ FLAG 

# nrtg& Z. £ IT v\« „ 

Namalwa KJM— 1 mSA"C^m^f^'kKittSt UT, S£ffiII&T^l$-&^l| 

[0 2 8 4] 

HJfeil 1 1 ,3-N-T-fe^>H/^;i/3-9-^ (MiG4) © 

^iil 0 t^Il t F L A G/<^f Fi^|?G 4 3K 'M^f K&mwc 
, /8 1 ,3-N-7tf^^3t5>K»*3fl (G4) ©3B*4$JM£<Z>*ftI* &*To 

[0 2 8 5] 

( i ) r ^ y tf u ^/nt* u =f« £ u itmm 

^ -fc-f*§?£ C200 mM MOPS (pH7.5), 20 mM UDP-GlcNAc (SIGMA^t) % 20 bM MnC12 

, 50 ^ m h?v*?AsT$ sitmmmm.. ±&&mms/ii) #t?3 7ic, u. 5 

5T^h^^-X (Lacto-N-neotetraose, Gal £ l-4GlcNAc 0 l-3Gal £ l-4Glc; JgA 
TLNnTilB&iB-TS) > ^ ? h - N V (Lacto-N-tetraose, Gal/51-3 

GlcNAc/Sl-3Gal/3 1-4Glc; J^TLNT£:B&i2i-£) , 7?h-N-73^>^- 

*II (Lailu N fucup&iilauac II, Gal p 1 3(ruoal OGloNAofll OGalfil IGloi 

J^TLNFF-IIhU^ia-rS) , =y>7 h-N- 73^>^^--XlII (Lacto-N-fucop 
entaose III, Gal 0 1-4 (Fuc a l-3)GlcNAc/S l-3Gal 0 l-4Glc; #TLNFP-III £W& 
iE"3"<£>) , 7^ h-N-7n/<>5!t-XV (Lacto-N-fucopentaose V, Gal/31- 
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3GlcNAc01-3Gal£l-4(Fucal-3)Glc; J^TLNFP-V£:B&fai-£) , fciitf^h 
-N - #*>f yzi'\3r-9'7f — Z.U (Lacto-N-difucohexaose II, Gal /S l-3(Fuc a 1- 
4)GlcNAc/S l-3Gali8 1-4(Fucal-3)Glc; J^f LNDFH-II hB&fB"f"-5>) 
«y ^ X 7 ^ - K • ^7 >f 3 i/Xf AXlii] J if U i?>Tf^^tfe 

%<D£&mb£ 0 *fC©£I^IiH*> [Agric. Biol. Chem., 54, 2169 (19 

90)] Kt£oT?fo£c 
[0 2 8 6] 

^-*l-?*l©Sf|&CO^T. UDP-GlcNAc (H^ft) ^tiTv^4 
&m£^£te^Ty-tejmm*m^Tfcfo%i, HPLCtMLUDP-Gl c 

ra^7bt7^t-fMH ioorT5«at, io, oooxg 

7?5#IS3i4>LTJh?ll£lfc#U ^tf>-8P (5 Atl) £HPLClC£tb£ 0 
[0 2 8 7] 

HPLCH TSK-gel ODS-80Ts^7A (4. 6 X 3 0 0 mm ; 

*y-) otu mtamthxo. o 2m (pH4 

. 0) SrffiW ^M5 0TC, ^l0.5ml/^ffT«fiofc. 

ft) £MV>T*Tofc mmWL-BkS 2 0 nm, tt»ffl[«4 0 0 nm) „ 
[0 2 8 8] 

mTfizm'gtiivfem&m&z 1 o oroiib^^cDffi^ft^iii^ic^L^o 

LNnT$:«Si:bfe^<Z)«K©^^l^v©^^lil 2. 9%T*&ofc„ 0 1, 
3-N-T-fe^;i/^;i/n-b-^ >&®mm (G4) tt, LNnTlCim^-T. LNT^LNFP-V 

*>&v^M£^-£3£#Wl!L£ 0 J&ftitf)/? i ,3 -N-T-fe^;v^;i/n-9-5 > 

*ITVN£ CJ. Biol. Chem., 268, 27118 (1993). Proc. Natl. Acad. Sci. U.S. 
A. ytj, 406-411 CT9WD . Lfe^ot, 3 1 > 3 -N - Tttfrb W nW^ ^ 



#8*iH (G4) tt, »isi,3-N-7tf;^;i/3t^«iii:tti 

[0 2 8 9] 
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Xmi&mffi^ismf&mmmzjS^Tte, dimeric Lewis a£f£$j<jgt [Gal /3 1-3 ( 
Fucal-4)GlcNAcj8 l-3Gal /3 l-3(Fuc a l-4)GlcNAc] £ ffS ftgB&ft$0| 
& 3 £ e> *X T £ U , Mx. fcEGa 1 £ 1-3 (Fuc a 1-4) G 1 cNAc 0 l-3Gal j8 1-3 (Fuc a 1 
-4) G 1 cNAc 0 l-3Ga 1 £ 1-3G 1 c-Cer £ v \ ? «3£ £ m "T £ «BI S##£*r S 3 £ #18 
£>#lC&oTVk£ [J. Biol. Chem., 266, 8439-8446 (1991)] „ /3 1,3-N- 
T-temiTfrn-y-$.7/m»mm (G4) tt, Gal/5 1-3GlcNAc«3t<Z>5|cSB©^f^^ 

dimeric Lewis a||^<D#|&|S^©^^{Cli, #E*n<Z> /5 1 , 3 - N - T-fe*\fl/#7b 
=HJ-$>«£#*T?ttJ!Ji<, 0 1 , 3-N-Ti2^;i/^*;i/n-9-^ (G4 

) #BB#L/Tvxe £#x.e>*i& 0 rm<Dmmmi3(D (3) t?£&wk:j*/<*#, 

[0 2 9 0] 



SfT£ IMK«3fi fi*fflH£ (%) 

LNnT Gal /3 l-4GlcNAc J3 l-3Gal 0 l-4Glc 100 

LNFP-III Gal 0 1-4 (Fuc a l-3)GlcNAc 0 l-3Gal 0 l-4Glc 4.7 

LNT Gal 0 l-3GlcNAc 0 l-3Gal 0 l-4Glc 84. 5 

LNFP-II Gal 0 1-3 (Fuc a l-4)GlcNAc 0 l-3Gal 0 l-4Glc 0 

LNFP-V Gal 0 l-3GlcNAc 0 l-3Gal 0 1-4 (Fuc a 1-3) Glc 65.1 

LNDFH-II Gal 0 1-3 (Fuc a l-4)GlcNAc 0 l-3Gal 0 1-4 (Fuc a 1-3) Glc 0 



(2) fc*»*U U&jBffi 

^^^JK^ttJ^TCD^^tCLT^ofeo 4 0/tlffl77t>fM [50 mM 

M0P3 (pD7.D), 0 mM UDP-GliNAi (SIGMA-fl) ; 5 mM MiiCU, 10 uiM ftMUS-g, ± 

ffi*ffl?0UO/il) tpx-3 7TC, 1 6^HlSLfc. r^CV^, 10 0tt*5^ 

31%, 1 0, 0 0 0 X gT-2 0^MbT±il:MU fg)-g$:HPAE 

/PAD (High Performance Anion Pulsed Amperometoric Detect ion ; DI0NEX 

105 miiE#2 0 0 0 - 3 0 6 0 3 3 9 
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*±) Zm^TMffiVfc. &{*mj3m*ft& (Anal. Biochem., 189, 151-162 (19 
90), J. Biol. Chem. 273, 433-440(1998)] lC*gCT^ofco 
[0 2 9 1 ] 

m^.£LTlt. &>TOte&M<D*V ^IgfcJgV^ : h-X (Lactose, Gal 
j81-4Glc) , N-Ti2^;V^^ hlJ*^ > (N-Acetyllactosamine, Gal 0 l-4GlcNA 
c; J[^TLacNAci;IS§fE-f &ZL£#&£) , LNnT, LNT. 9 # h - N - **^^r1f* 
— (Lacto-N-neohexaose, Gal 0 l-4GlcNAc/3 l-3Gal 0 l-4GlcNAc£ l-3Gal 0 1-4 
Glc; £*TLNnH£BgSa-r£) . 
[0 2 9 2] 

-^tl^nCQ»^{C0VAT, UDP-GlcNAc («|#t##0 &^tfT>yfe-f 
$8?Rfc£t^V*7y*>f**&^T£j£«, HPAE/PAD$:MVMM, 
UDP-G 1 cNA c Z'&tiTvtJ&ffl.'Wfrliim-t&^-P &&}&%S£ b£ 

-^^>^-FHi^bT», GlcNAc/Sl-3Gal/3 l-4Glc, GlcNAcjS l-3Gal /3 l-4Glc 
NAc, GlcNAc/S l-3Gal /S l-4GlcNAc/S l-3Gal 0 l-4Glc£^;g Lfc* 
[0 2 9 3] 

LNnT£SS££ L£B#tf>?SttS: 1 0 0 % £ b^c^CDffi^tt £31 2 miZ^k Lfc e 

N-Tir^;i/^;i/=3-9-$>^^ (G4) tt, LNnTJCflHx.T, LNT, LNnH-^Gal 
/Sl-4Glc%^V^®h-r-5r fc^WWbfco — Gal/3 1-4GlcNAc&tt«£ Lfc 
frofco gEfcJOtf 1 , 3 -N-T-fe^;i/^*;V3-9-5 Gal/Sl-4Glc% 
Gal£ l-4GlcNAc%£U^K£^&:i£#&£>*lTVA«g> [J. Biol. Chem., 268, 2 
7118 (1993), Proc. Natl. Acad. Sci. U.S.A. 96, 406-411 (1999)3 „ Vfctf 
ot, 18 1 ,3-N -7*^/1/ ^ >*R##I!S (G4) tt, »n<z>#fSt£& 

10 2 9 4] 
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(G4) <omn¥?m& 





mmrnm 


(%) 


LNnT 


Gal j8 l-4GlcNAc jS l-3Gal jS l-4Glc 


100 


LNT 


Gal 0 l-3GlcNAc /3 l-3Gal $ l-4Glc 


114 


LNnH 


Gal 0 l-4GlcNAc /3 l-3Gal 0 l-4GlcNAc jS l-3Gal /3 


l-4Glc 45 


Lactose 


Gal /S l-4Glc 


235 


LacNAc 


Gal /3 l-4GlcNAc 


0 



0 — GlcNAcfc^tFGlcNAc/Sl-SGal/Sl^Glcfc^g^^ L/T, 3H&MG4GD 

<5^**SlSliJKT©J:"5lCLTffofe. 4 0^ 1 CDTvfe-f C50 nM MOPS 
(PH7.5). 5 mM UDP-Gal (SIGMA*±) , 5 mM MnC12, 10 mM tMRSJt. _tS3$gffl 

sio/ti] ifi-es 7*c, i emmfcmisfc. #c^r% iooTct'5^it, 

10, 0OOXgt2O^Mbt±i^HU f0-^l:HPAE/PA 
D (High Performance Anion Pulsed Amperometoric Detection ; DIONEX^fc) £ 
ffl^T8?#TL£: o (Anal. Biochem. , 189, 151-162 (1990), J 

. Biol. Chen. 273, 433-440(1998)] {C*£ DT?f o fee 
[0 2 9 5] 

^JfeMi2 i ,3-N-T-fe^;i/^*;i/n-9-^ ym®mm (MiG4) 

^fifcMl 0«4lLfcFLAG^yf Kgft-£MG4 /KU Kh/51,4- 
[0 2 9 6] 

(i) zmmfcrn — — 

LNnT (Gal£ l-4GlcNAc£ l-3Gal 0 l-4Glc) IZMMM 1 0t*M41LfeFLA 
G ^ 77 KBtegf GW^^||£t|££^ LNnT(P#E Mte^ 3gj 

~~e>WW9 b-xmmizu-T-tT-jiyji/zi-y-s. >#/s i ,3^r*#inL/fe«i^ (g 

10 7 ffllE# 2000-3060339 
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lcNAc/Sl-3Gal£l-4GlcNAc/3 1-3Gal01-4Glc) l/£„ tfCV^ Wfe^Zt? 

->s/b*j:y»5gb*!:!8i,4-#^* b-xm&mm (signal) sr^m^its 

#/S 1 ,4^^-e#ADLfeiei^ (Gal/S 1-4G1cNAcj8 l-3Gal/S 1-4G1cNAcj8 l-3Gal |8 
l-4GIc) £-£j&l,£ 0 HiJCbt, LNT (Gal £ 1-3G1cNAcj5 l-3Gal /S l-4Glc) £ 
IT, Gal £ l-4GlcNAcj8 l-3Gal £ l-3GlcNAc£ l-3Gal 0 l-4Glc$:^-^L/fc 

0 tfc, LNFP-V [Gal/Sl-3GlcNAc01-3Gal/Sl-4(Fucal-3)Glc] £^«£:LT. 
Gal j8 l-4GlcNAc/3 l-3Gal /S 1-3G1cNAcj8 l-3Gal /S l-4(Fuc a l-3)Glc$:^-^bfec 

[0 2 9 7] 

30/t ltf>j£jS?§?£ C200 mM MOPS (pH7.5) % 20 mM UDP-GlcNAc (SIGMAft) , 
20 mM MnC12, 50 fiH tTU SffrT ^ ;ftlMRilt, ±ffiSffi*15ia 1] tp:T«3 7 
„ 14. 5^WiR|6Lfe. HtbtS, LNnT. LNT2; fcii LNFP-V & ft Jg Lfc„ 

1 ,4-#9* h-*3|fc#Mt (2 0 mU) tUDP-Gal (20 mM) 

U 37TC. 14. 5^^|^bfco £jg#><Z>£j&W:HP LCJCi UStfgbfco 

[0 2 9 8] 
(2) one-pot^lS 

LNnT (Gal/3 l-4GlcNAc/S l-3Gal/3 l-4Glc) ICHIM 1 0 b F L A 

Fgfe-a-^G47KU^^Fh^i/^;i/^ J:*J«^bfc/Sl, 4-#9? h- 
X^ii (Sigma*±$g) ^f$lC#ffi£i±Svli:lC£»K ^H^©^3§7C^3g 
tCN-T-fe^;^^^ MJ"^ >^#i«lL^*l^ (Galj8 1-4GlcNAc/3 1-3Gal/Sl-4GlcNA 
c/Sl-3Gal/Sl-4Glc) %&f&Lfc 0 I^ICLT. LNT (Gal 0 l-3GlcNAc/S l-3Gal 0 
l-4Glc) ^iltbt, Galj8 1-4GlcNAc/3 1-3Gal31-3GlcNAci8 1-3Gal/Sl-4Glc 

LNFP-V [Gal/Sl-3GlcNAc/Sl-3Gal/Sl-4(Fucal-3)Glc] £^ 
MtV l\ Gal/j l-4GluNA^/j l-3bal /j l-3GlclUC/j l-^bal/j l-4(Mlfca l-3JG16k 

[0 2 9 9] 
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3 0^1 (Dfcfamffi. [200 mM MOPS (pH7.5), 20 mM UDP-GlcNAc (SIGMA£t) , 
20 mM UDP-Gal (SIGMAft) „ 20 mM MnCl2, 50^tM \£ U V ^ J ffc*S^SK> 
-fcSB*flHSlOjBK 0 1 ,4 -#9* h~X&m&m20 mU] tfiT*3 7"C. 14. 5 
fMH/SLfc,, IfilLtH LNnT, LNT£ &LNFP-V&^M Vtc 0 £M&<D& 
^iHPLCCJ: »;tfligU£ 0 
[0 3 0 0] 

G3, G4 (G4-2), G 7 ©M^©ls¥l®0^itt, [PCR Pr 

0 otocols, Academic Press(1990)] IC Lfc^oT^i^P C R&lC <fc »; ffofc 

o 

(DMA : hmB$lZ47\,\ > HH5£|^-ecE>mRN A4©^V^, > ^;H^T*(Z)^^^^ 
BIZ J: £ m R N A t> c D N A^\(«gWp{C*^fc V^ 3 £ £5t|g b 
/S-T^^>^ii#J<Z)^*«, SSS (^'J7>K (Gilliland) P, : ^nS/- 
5 s -f >^ • • if • ^i/a^;i/ • T#^- • -9--ra:>x (Proc.Natl. 

Acad.Sci.), USA, 87, 2725 (1990), J. Biol. Chem. , 269, 14730(1994), #H§ 
¥06-181759 ] tCLfctfoT^aiftPCR&lCjcyffofco 
[0 3 0 1] 

(1) #«JWISfc<fcOt*Bia«ca3fe©--*«|cDNA©^ 
M^ilLTli, jzm&mmW; (WiDR, Colo205, SW1116, LS180, DLD-1) „ 
ffif&mmm (QG90, HLC-1, PC9) , mmmmmm (Capan-1, Capan-2) , mjiLB 

mmmmpcs, ismmmmkTouu rmmm Qurkat, ccrf-cem, hsb-2, peer 

, Molt-3, Molt-4, HUT78, HPB-ALL) , BiMfl&ft (Namalwa KJM-1, Daudi, Wa, 
CCRF-SB, Jiyoye, RPMI1788, RPMI8226, H0328-8, BALL-1, K0PN-K, IM-9) , ;* 

9; - Tm rnmzee=r. cthf=t: hl-ou, 0=537? : wm 

^*»JteH*»J»l*SK-N-MC&JBV\fc 0 QG90, HPB-ALL, Wa, SW1116J3J:tJtJurkatttg 
»l«-b>»-J:UA#Lfe. HLC-Uj:^^^W^m<j:»;A^Lfe 0 H0328-8tt 
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TO IIl&&&PC-m&&&tom$£ffi&V CCRF-SB, RPMI8226&A 

B^^f^J: »j A#b£„ BALL-1, PEER, Molt-4, Daudi, IM-9, KY821&JCRB 

i/3> (American Type Culture Collection) i»JA#t*t5o 
[0 3 0 2] 

phytohemagglutinin-P (PHA-P) «fcU t 12-0-tetradecanoylphorbol 13-acetate 
(TPA)^MMbfeJurkatM(?)M$ittJ^T©<fc-3lCLT^o^ 0 1 0 % F C S £ 
^tfRPMI 1 64 01gifc£;gv^ 4X1 0 5 *KJ9&/m 1 J/- KbfcJurkat 
MJ^iC 1 A g/m 1 ODPHA-Pfe £tf5 0 n g/m 1 ©TPAfcgsiDb, 3B#|g, 12 
Q B^H, *fett24H^m *ffli&£lHlJKbfc 0 
[0 3 0 3] 

«3f&J&Atf>3fc*flfil<J: U:J->f 3* * K • -7T-V(Nycomed Pharma)*±$g 
<D*rV hT°&£?o\ ymorphpr epTM & M <^ T & Stm h W-WM £ ftMMm b tz. 
„ Ifc#b (Gonawa) P> : • • <ib>JUV 

- (J. Immunol.), 130, 706 (1983) ] IC bfc#oT £ £ ICi^lfe £tf U > 
&C#&lbTlfc#bfc 0 
[0 3 0 4] 

*IBJ»©^RNAtt««6 > (Chirgwin) £ : M *>T % * V U - 

(Biochemistry), 18, 5294 (1977) ) tCbfc^oTlilfe. iRNA^&- 
^ ;£ggc DN A 3fy h (SUPER™ Preampl if ication System; BRL*±§g 

) fc/B^T^ofc. M$clCo^T&5 m gC^RNA^f., lfil3Mfl& IC o ^ T 
ii, Ug0iRNA5!)^-*icDNA?:MU ^tl^Jl*^ 5 O-fgfc 
1 OMlKtTPCROiSillTtffllfe. v^-fV-£bTtiU *V:jf (d 

T) :/^-fv-2;;U£9>#A:/^-fv-£J§v^„ sk-n-mc. sk-n-sh, C0I02 

05, SW1116, LS180, DLD-1, Capan-1, Capan-2lCgSbT&, 7>^A^7>fV- 

jg^fflb/dc CTaEfrttr* 9 J (QT) 7tM V-atUfflb/c 

[0 3 0 5] 

H h&gB&glfe&CPniRN A (Clontechj±§g) g> EgiiltC b T — c 

DNA^lfc. l/ig®mRNA^f>-*icDNAMt, *t'2 4 0 
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igtKlTPCRCiitltgffllfc. y^-rv-^UT«, ^Urf (dT) 
^^V-fcMV^ mRNAtbttt, J^T© 3 5 @©flif|ffi^©m R N A £ 

^fflLfc 0 iiiiw, 2^ 3im 4?sm. 5 mm, em 7t, &mm. 
9mTm&. io /bm. 1 i#e i2m$m. 13/nk, h mm. is mm 
m. i 6 mi&w. 1 7 B&j&flm 1 8 b&^m. 1 9 &m. 2 0 2 im. 2 
2 y >/\°gis, 2 3 sum, 2 4mm, 2 bm&m. 2 61®^, 2 tw&m. 2 8 

2 9IE 3 0f, 3 1fl, 3 2J»J®, 3 3^JBL 3 4^f, 3 5^ 
[0 3 0 6] 

0 (2) ^I65PCRM©x3!>^- FfeJ;t>^S|S=i> bD-;b©i|g 

PBS-G3, pBS-G4-2, pT7B-G7$:cDNAM^yaSt 
Ml^fSiTm^UTMI^DNAlc^Lfc^ Ki: Ltffl 

a & 1 g/mi •e-g-^-e^pg^tc^LT^MLfco 

[0 3 0 7] 

*-fe, pUCl 19-ACT33J:tfpUCl 1 9-ACTd& cDNAMS: 

KJ3i:tK^l3> ho-;i/i:bTMv>fc [J. Bio 
1. Chem., 269, 14730(1994), #^§¥06-181759] . K^^JCWWr 
^ £*l£*£?tlig^ ^#(7) h7>777-RNA?: 1 /* g/ml T^tf^T^Pg 

[0 3 0 8] 

(3) PCRS^^cG3, G4, G7©#1^0<g?g%0ti 

(1) T?88§SfLfc#a»J»feJ:t;ilIJtet*ft*©--*«lc DNA^gillTP 
C R £*fo fc„ P C Rffl© >^>r V- £ IT ttG 3 Jf£^M&ffiJBJC«:F-3-5£R-3 

OS., Q4^^mffltCtJ:F 4 OilR 4 53., 0 7 fe^fertfeWB tC \*T 7 Oo (gQ 

#!£I2#I##3 OlCjsR-T) i:R-7-3a$:^MLfe„ * fc, _LfiB (2) T'#^bfeX 
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PCR&J&te. —ytii>P—>t±M CD Recombinant Taq DM Polymerase (Gen 
e Taq) tWitf® 10 X Gene Taq Universal Buffer^ J: tf2.5mfi dNTP Mixtur 

K (dimethyl sulfoxide) 5 %IC&3 J; ? C#tl;Lfc 0 

[0 3 10] 

Taq DNA jKU * ^--fe'J^fc^fcM/SM (19/* 1) £MJ RESEARCH^© if- T 
)V • ^ 4 V — (DNA Enzine PTC-200 Peltier Thermal Cycler) fcMV^T 
, 9 71Ct'3^Itfet, *tpT^#L£: 0 tfcSjSMtC 5 ft(D 1 IC 

#f*l/fcTaq DNA jKU ^ ^-if £l/i 1 Srflua.fcfL MJ RESEARCH*! (7) -T/I/ 
0 • "9->f ^-fcfflVNT, 9 4fe30m 60tTim 7 2 "CX* 2 ^im© 
&JS&26-3 01f>f ?;Wto£„ SMlS^c7)-a$ (7/tl) fcTtfO-;*^ 
*5&&tt£4ftbfcffe, ^;i/S:SYBR Green I nucleic acid stain (Molecular Pr 
obesft) T^febfeo mmznt^DN AmRV>rt&->%:7J\s*U4 

(Fluorlmager SI; Molecular Dynamics}±§g) "e^^f ~? Z> 3 h tC <fc »J „ ifipg^tl 
fcDNA^Oi^lgLfe. «fc»JiEflt3&«K^jgft©S*S:ff3!fc-2>fe«>, PCR 
©if-f ^;i/fS[$:^x.TI^#C7)PCR$:4f ofc. K©ittPCR©t^ 

* ;nsc ic is c t m. \ t $ -& r=. . 

[0 3 11] 

£ -7?^>©if£^jg^©^4lCOV^tegE# CJ. Biol. Chem. , 269, 14730 
^ (1994), #^06-181759] i: H^tCfTo £ c 

Lfc^mmBibm. vzy^mz^x^m^^^nt^ (015) . 

[0 3 12] 

G4fi?i*ii, (l) ic^b£3 5i©t M*»© MfeJ; 

txg^^-g^a^ifabT^iL (bio 5 *r+H&M&fomwmh ^^mcuv 

fe (Hi 7) 

[0313] 
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— XBl&fflMffi (WiDR. Colo205. SW1116, LS180. DLD-1) . 
(QG90. HLC-1. PC9) . ffftffffij&tt (Capan-1. Capan-2) . ^J:^Ii 

KATonncfc^xtt. stwtts&*e>nmifi&*>tiit mi 8) . -Mttt, 

TtC^i^^Sr^-To WiDR. QG90. PC-3. HLC-1, PC9. KATOIII. SK-N-MC. SK-N 
-SB. Colo205, SW1116. LS180, DLD-1. Capan-1. Capan-2 IC^^S G 4 

0.49. 0.29. 0.069. 0.34. 0.35. 0.94. 0.027. 0.0037. 0.10. 4.6. 0.95. 0.8 
5. 0.67. 0.92X&&,, 
[0314] 

G7fi?lfttt, (1) K7Khfc3 5m<D\l b»»«D#T?tt, fig. «4K#U & 
M> /MK, l3J:tfjteIfaKT^JHSJ5iLTV*fc (019) . bih^M 

£*l&;fro7c (02 0) . TlfflJBS^lCfe^TttJurkatiiHPB-ALL-rCD^^a©^ 

^ie>ti, B^^s^^c^v^T^i#§^^iB^tlJ&^ofc (020) „ 

[0315] 

— 2r , #M^*0J^ffiMI*SK-N-MC£; <fc T$m±L^mfflMm?C-3lZ & <^T &ifcf* 
65#*©^^^^e>tl^„ ^BiMHJMc (Colo205. SW1116. LS180) . 
mm (Capan-l. Capan-2) lZi3^Tl*'PM(Dmi%&M>btltz 0 

JKJb©^*^. G3. G4, G 7 0#l^©M^a^ftS I t^f?) 
jbMCfcofco U^ot, G3. G4. G 7 tf> 3 S^jtfc^te. V % T *l =fe> 0 1 , 

& ttfg £ fi o T ^ § £ £ ti & „ 
[0 3 16] 

^©^^r^T^S«T|g'{£^$>^ <) G3itte^tf>2IS3l£#M8[Ufcll. G 3 ;K 
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9? h-N-*>r-x- b^*-X (Gal/S l-4GlcNAc/8 l-3Gal/3 l-3Glc) *f>^*h- 
N-^h^^- — X (Gal/Sl-3GlcNAc/3 1-3Gali8 1-3Glc) & GlcNAc/8 l-3Gal^ 

[0 3 17] 

So 

[0 3 18] 

ffi-eftmmtfmtiaLT^&ztfrb, G7^?!|^G7jK'j^f K®9ft9Mt& 

ftJIWLfcy, G73KU^^K©tSttS:|JSWi-€>z:i:{Ci:y, *g*Hi&<D$K5f££#J 
[0 3 19] 

^»3R©#aime^iiB»K:fews»3K^tt. ^mm#b^3acDif^/s 1,3- 

N-T"fe^^3i?-^>«i#»Sg (G3, G4, G7) £ teJI&S i £ ^ 4" 



[0 3 2 0] 

y r r «joj^^ KopjgmMu rer=r° f j grrw a, taunj 
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. ^m^#^*#-£#^1-£^M^tt£M^£GlcNAc/S l-3Gal|i^£;£-r 

— StsKU^^ Ro^-fs /S 1 ,3-N-T-fe^;i^y;v=iif ^ 

J$lft& (DBmm. IDNA, KsKU^^K&n- 

Ft-S*eT-©^S:^i&$^:S#?MfeSVA{im3KU^^ KCD^-TS/S 1,3- 

[0 3 2 1] 

@H#I#-J§- 8-G7cDNA O^gB^J 

bb#j## i o -AJimm&mm : mdna 

BB#I## 1 1 - AXSH^JCDfi^ : -MD N A 

m^m^r i 2 -AJLUzmmm ^dna 
mnm^r 1 3 -AJim^mm : mdna 

1 4 - AXga^J©^^ : MD N A 
SE3WI-1 5 - AX^CDM : ^DNA 
mtm^ 1 6 -AXIB^I©^^ : ^DNA 

m^m^i i - Aumnnmm flag^^fcdt^7®?se^j 

SOT&# 1 8 - AXffl#Jtf>S£l9! : MDN A 
@23W# 1 9 -AXBE#l<Z)§m : ^DNA 
gE#!##2 0 -AJimm<DMW : MDNA 
Bflfll# 9 a 1 — AXBBiWODM : 6J&DNA 

bb^j##2 2 -AummcDmm : MDNA 

1^2 3 -AXgg^Jg)^^ : MDNA 

fPPfl 2 4 - AXffi#|©Sil» : MDN A 
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ge#j## 2 5 -AJim&iomm : ^dna 

BS#J#^2 6 -AJimWOWlW : »NA 
SB^'J#-^ 2 7 -AXBB#f©3i9! : MDNA 
BJ#J## 2 8 - AXSB#Itf>a&9! : N A 

sb#i## 2 9 -Axmmomm : n a 

[0 3 2 2] 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO. , LTD 

<120> Novel Polypeptides 

<130> H11-0681T4 

<140> 
<141> 

<160> 30 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 397 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ser Val Gly Arg Arg Arg He Lys Leu Leu Gly He Leu Met Met 
1 5 1£ 1€ 

Ala Asn Val Phe He Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser 

ZU 2b 30 
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Gin Glu Lys Asn Gly Lys Gly Glu Val He He Pro Lys Glu Lys Phe 
35 40 45 

Trp Lys lie Ser Thr Pro Pro Glu Ala Tyr Trp Asn Arg Glu Gin Glu 

50 55 60 

Lys Leu Asn Arg Gin Tyr Asn Pro He Leu Ser Met Leu Thr Asn Gin 

65 70 75 80 

Thr Gly Glu Ala Gly Arg Leu Ser Asn lie Ser His Leu Asn Tyr Cys 

85 90 95 

Glu Pro Asp Leu Arg Val Thr Ser Val Val Thr Gly Phe Asn Asn Leu 
100 105 110 

Pro Asp Arg Phe Lys Asp Phe Leu Leu Tyr Leu Arg Cys Arg Asn Tyr 
115 120 125 

Ser Leu Leu He Asp Gin Pro Asp Lys Cys Ala Lys Lys Pro Phe Leu 
130 135 140 

Leu Leu Ala He Lys Ser Leu Thr Pro His Phe Ala Arg Arg Gin Ala 

145 150 155 160 

Ho Arg Glu Cor Trp Gly Gin Glu Dor Aon Ala Gly Aon Gin Thr Vol 

165 170 175 



Val Arg Val Phe Leu Leu Gly Gin Thr Pro Pro Glu Asp Asn His Pro 

118 £KH# 2000-3060339 
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180 



185 



190 



Asp Leu Ser Asp Met Leu Lys Phe Glu Ser Glu Lys His Gin Asp He 

195 200 205 

Leu Met Trp Asn Tyr Arg Asp Thr Phe Phe Asn Leu Ser Leu Lys Glu 
210 215 220 

Val Leu Phe Leu Arg Trp Val Ser Thr Ser Cys Pro Asp Thr Glu Phe 

225 230 235 240 

Val Phe Lys Gly Asp Asp Asp Val Phe Val Asn Thr His His He Leu 

245 250 255 

Asn Tyr Leu Asn Ser Leu Ser Lys Thr Lys Ala Lys Asp Leu Phe He 

260 265 270 

Gly Asp Val He His Asn Ala Gly Pro His Arg Asp Lys Lys Leu Lys 

275 280 285 

Tyr Tyr He Pro Glu Val Val Tyr Ser Gly Leu Tyr Pro Pro Tyr Ala 

290 295 300 



Gly Gly Gly Gly Phe Leu Tyr Ser Gly His Leu Ala Leu Arg Leu Tyr 

305 310 315 320 



His He Thr Asp Gin Val His Leu Tyr Pro He Asp Asp Val Tyr Thr 

325 330 335 
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Gly Met Cys Leu Gin Lys Leu Gly Leu Val Pro Glu Lys His Lys Gly 

340 345 350 

Phe Arg Thr Phe Asp lie Glu Glu Lys Asn Lys Asn Asn He Cys Ser 

355 360 365 

Tyr Val Asp Leu Met Leu Val His Ser Arg Lys Pro Gin Glu Met He 

370 375 380 

Asp He Trp Ser Gin Leu Gin Ser Ala His Leu Lys Cys 

385 390 395 



<210> 2 
<211> 372 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala 
15 10 15 

He Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro 

20 25 30 

Thr Cys Lys Val Gin Glu Gin Pro Pro Ala lie Pro Glu Ala Leu Ala 
35 40 45 
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Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn 

50 55 60 

Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val 
65 70 75 80 

Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin 

85 90 95 

Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val 
100 105 110 

He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg 
115 120 125 

Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu 

130 135 140 

Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn 

145 150 155 160 

Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp 

165 170 175 

Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe 
tm 1«5 

Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn 



195 



200 



205 
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Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu 

210 215 220 



Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin 

225 230 235 240 



Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu 

245 250 255 

Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly 

260 265 270 

Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His 

275 280 285 



Val Leu Asp He Phe Pro lie Asp Asp Val Phe Leu Gly Met Cys Leu 

290 295 300 

Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser 

305 310 315 320 

Gly Val Arg Ala Pro Ser Gin His Leu Ser Ser Phe Asp Pro Cys Phe 

325 330 335 

Tyr Arg Aop Lou Lou Lou Val Hie Arg Pho L e u Pro Tyr Glu Met L e u 

340 345 350 



Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin 

12 2 2000-3060339 
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355 360 365 

Thr Gin He Tyr 

370 

<210> 3 
<211> 372 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He Leu Ala 

15 10 15 

He Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro 

20 25 30 

Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala 

35 40 45 

Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn 

50 55 60 

Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val 
—66 ^ 75 8 0 

Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin 

85 90 95 
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Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val 
100 105 110 

He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg 
115 120 125 

Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu 

130 135 140 

Phe Leu Val Gly Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn 

145 150 155 160 

Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu Gin Trp 
165 170 175 

Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe 
180 185 190 

Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn 

195 200 205 

Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu 

210 215 220 



Gin Aitp nia A-sp Pru Glj i Arg Ilia Leu Phe Val Glj Gin Leu lit Gin 



225 



230 



235 



240 



Asn Val Gly Pro lie Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu 
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245 250 255 

Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly 

260 265 270 

Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His 

275 280 285 

Val Leu Asp He Phe Pro He Asp Asp Val Phe Leu Gly Met Cys Leu 

290 295 300 

Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser 

305 310 315 320 

Gly Val Arg Ala Pro Ser Gin Arg Leu Ser Ser Phe Asp Pro Cys Phe 

325 330 335 

Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu 

340 345 350 

Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin 

355 360 365 

Thr Gin He Tyr 

370 

<210> 4 
<211> 378 



<212> PRT 
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<400> 4 

Met Leu Pro Pro Gin Pro Ser Ala Ala His Gin Gly Arg Gly Gly Arg 

15 10 15 

Ser Gly Leu Leu Pro Lys Gly Pro Ala Met Leu Cys Arg Leu Cys Trp 

20 25 30 

Leu Val Ser Tyr Ser Leu Ala Val Leu Leu Leu Gly Cys Leu Leu Phe 

35 40 45 

Leu Arg Lys Ala Ala Lys Pro Ala Gly Asp Pro Thr Ala His Gin Pro 

50 55 60 

Phe Trp Ala Pro Pro Thr Pro Arg His Ser Arg Cys Pro Pro Asn His 
65 70 75 80 

Thr Val Ser Ser Ala Ser Leu Ser Leu Pro Ser Arg His Arg Leu Phe 

85 90 95 

Leu Thr Tyr Arg His Cys Arg Asn Phe Ser He Leu Leu Glu Pro Ser 
100 105 110 

Gly Cys 3 e r Lys Asp Thr Phe Leu Leu Leu Ala He Lys Ger Gin Pr o 

115 120 125 



Gly His Val Glu Arg Arg Ala Ala lie Arg Ser Thr Trp Gly Arg Val 

12 6 ffl$E# 2000-3060339 
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135 140 



Gly Gly Trp Ala Arg Gly Arg Gin Leu Lys Leu Val Phe Leu Leu Gly 

145 150 155 160 

Val Ala Gly Ser Ala Pro Pro Ala Gin Leu Leu Ala Tyr Glu Ser Arg 

165 170 175 



Glu Phe Asp Asp He Leu Gin Trp Asp Phe Thr Glu Asp Phe Phe Asn 

180 185 190 

Leu Thr Leu Lys Glu Leu His Leu Gin Arg Trp Val Val Ala Ala Cys 

195 200 205 

Pro Gin Ala His Phe Met Leu Lys Gly Asp Asp Asp Val Phe Val His 

210 215 220 



Val Pro Asn Val Leu Glu Phe Leu Asp Gly Trp Asp Pro Ala Gin Asp 

225 230 235 240 



Leu Leu Val Gly Asp Val He Arg Gin Ala Leu Pro Asn Arg Asn Thr 

245 250 255 



Lys Val Lys Tyr Phe He Pro Pro Ser Met Tyr Arg Ala Thr His Tyr 

260 265 270 



Pro Pro Tyr Ala Gly Gly Gly Gly Tyr Val Met Ser Arg Ala Thr Val 

275 280 285 
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Arg Arg Leu Gin Ala lie Met Glu Asp Ala Glu Leu Phe Pro He Asp 

290 295 300 

Asp Val Phe Val Gly Met Cys Leu Arg Arg Leu Gly Leu Ser Pro Met 

305 310 315 320 

His His Ala Gly Phe Lys Thr Phe Gly He Arg Arg Pro Leu Asp Pro 

325 330 335 

Leu Asp Pro Cys Leu Tyr Arg Gly Leu Leu Leu Val His Arg Leu Ser 

340 345 350 

Pro Leu Glu Met Trp Thr Met Trp Ala Leu Val Thr Asp Glu Gly Leu 

355 360 365 

Lys Cys Ala Ala Gly Pro He Pro Gin Arg 

370 375 

<210> 5 
<211> 1912 
<212> DNA 

<213> Corynebaceriun sp.NK-1 
<400> 5 

ggcgccggca gcgtcagcag eggcaacaag tgrrgpagta gcagagccaa gccggagcag 60 — 

tccctgccgc cgacaccgcc gggccgcccg tccggggcgc cgcgcatgga gcgtgagctg 120 
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cggcggtcgc cgggctgagc cgcgcggagc gccgggacgt ggatgtggcc gcgatctccc 180 

gcccttgccc ccgccccgcc gagctggagc tgctcccgga caagatatga gaa atg 236 

Met 
1 

agt gtt gga cgt cga aga ata aag ttg ttg ggt ate ctg atg atg gca 284 
Ser Val Gly Arg Arg Arg He Lys Leu Leu Gly He Leu Met Met Ala 
5 10 15 

aat gtc ttc att tat ttt att atg gaa gtc tec aaa age agt age caa 332 
Asn Val Phe lie Tyr Phe He Met Glu Val Ser Lys Ser Ser Ser Gin 

20 25 30 

gaa aaa aat gga aaa ggg gaa gta ata ata ccc aaa gag aag ttc tgg 380 
Glu Lys Asn Gly Lys Gly Glu Val He He Pro Lys Glu Lys Phe Trp 

35 40 45 

aag ata tct ace cct ccc gag gca tac tgg aac cga gag caa gag aag 428 
Lys He Ser Thr Pro Pro Glu Ala Tyr Trp Asn Arg Glu Gin Glu Lys 

50 55 60 65 

ctg aac egg cag tac aac ccc ate ctg age atg ctg ace aac cag acg 476 
Leu Asn Arg Gin Tyr Asn Pro He Leu Ser Met Leu Thr Asn Gin Thr 

70 75 80 



ggg gag gcg ggc agg etc tec aat ata age cat ctg aac tac tgc gaa 524 
Gly Glu Ala Gly Arg Leu Ser Asn He Ser His Leu Asn Tyr Cys Glu 

85 90 95 
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cct gac ctg agg gtc acg teg gtg gtt acg ggt ttt aac aac ttg ccg 572 
Pro Asp Leu Arg Val Thr Ser Val Val Thr Gly Phe Asn Asn Leu Pro 
100 105 110 

gac aga ttt aaa gac ttt ctg ctg tat ttg aga tgc cgc aat tat tea 620 
Asp Arg Phe Lys Asp Phe Leu Leu Tyr Leu Arg Cys Arg Asn Tyr Ser 
115 120 125 

ctg ctt ata gat cag ccg gat aag tgt gca aag aaa cct ttc ttg ttg 668 
Leu Leu lie Asp Gin Pro Asp Lys Cys Ala Lys Lys Pro Phe Leu Leu 
130 135 140 145 

ctg gcg att aag tec etc act cca cat ttt gee aga agg caa gca ate 716 
Leu Ala He Lys Ser Leu Thr Pro His Phe Ala Arg Arg Gin Ala He 
150 155 160 

egg gaa tec tgg ggc caa gaa age aac gca ggg aac caa acg gtg gtg 764 
Arg Glu Ser Trp Gly Gin Glu Ser Asn Ala Gly Asn Gin Thr Val Val 
165 170 175 

cga gtc ttc ctg ctg ggc cag aca ccc cca gag gac aac cac ccc gac 812 
Arg Val Phe Leu Leu Gly Gin Thr Pro Pro Glu Asp Asn His Pro Asp 
180 185 190 

ott too gat atg otg aaa ttt gag agt gag aag oac oaa gac att ott 860 

Leu Ser Asp Met Leu Lys Phe Glu Ser Glu Lys His Gin Asp lie Leu 

195 200 205 
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atg tgg aac tac aga gac act ttc ttc aac ttg tct ctg aag gaa gtg 908 
Met Trp Asn Tyr Arg Asp Thr Phe Phe Asn Leu Ser Leu Lys Glu Val 

210 215 220 225 



ctg ttt etc agg tgg gta agt act tec tgc cca gac act gag ttt gtt 956 

Leu Phe Leu Arg Trp Val Ser Thr Ser Cys Pro Asp Thr Glu Phe Val 

230 235 240 

ttc aag ggc gat gac gat gtt ttt gtg aac acc cat cac ate ctg aat 1004 

Phe Lys Gly Asp Asp Asp Val Phe Val Asn Thr His His He Leu Asn 

245 250 255 



tac ttg aat agt tta tec aag acc aaa gec aaa gat etc ttc ata ggt 1052 
Tyr Leu Asn Ser Leu Ser Lys Thr Lys Ala Lys Asp Leu Phe He Gly 

260 265 270 



gat gtg ate cac aat get gga cct cat egg gat aag aag ctg aag tac 1100 

Asp Val He His Asn Ala Gly Pro His Arg Asp Lys Lys Leu Lys Tyr 

275 280 285 

tac ate cca gaa gtt gtt tac tct ggc etc tac cca ccc tat gca ggg 1148 

Tyr He Pro Glu Val Val Tyr Ser Gly Leu Tyr Pro Pro Tyr Ala Gly 

290 295 300 305 



gga ggg ggg ttc etc tac tec ggc cac ctg gec ctg agg ctg tac cat 1196 
Gly Gly Gly Phe Leu Tyr Gcr Gly Ilio Lou Ala Lou Arg Lou Tyr Hit 

310 315 320 



ate act gac cag gtc cat etc tac ccc att gat gac gtt tat act gga 

13 1 miE4f 2000-3060339 
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He Thr Asp Gin Val His Leu Tyr Pro lie Asp Asp Val Tyr Thr Gly 

325 330 335 

atg tgc ctt cag aaa etc ggc etc gtt cca gag aaa cac aaa ggc ttc 1292 
Met Cys Leu Gin Lys Leu Gly Leu Val Pro Glu Lys His Lys Gly Phe 
340 345 350 



agg aca ttt gat ate gag gag aaa aac aaa aat aac ate tgc tec tat 1340 
Arg Thr Phe Asp He Glu Glu Lys Asn Lys Asn Asn lie Cys Ser Tyr 

355 360 365 

gta gat ctg atg tta gta cat agt aga aaa cct caa gag atg att gat 1388 
Val Asp Leu Met Leu Val His Ser Arg Lys Pro Gin Glu Met He Asp 

370 375 380 385 



att tgg tct cag ttg cag agt get cat tta aaa tgc taaaatagat 1434 
He Trp Ser Gin Leu Gin Ser Ala His Leu Lys Cys 

390 395 

acaaactcaa ttttgeatag aaaggtgtat tttgaatagt tcccatgttg tgttctcaca 1494 



ttagagtaat ttctatatta aaccatgaaa attgecttta tgagtgatac ccatttgagg 1554 
gcctctaaac ccttcaattt ggtactcacg tgaagaggga aageggaaga tggtaatttt 1614 
lltllatBau UalaUsea a&ataattea ttet&Qtctt aco&eotagt ggtoattttt 1C71 
aaaaaacttg taccctctta tctgaaatcc tgtttctgga atttggecat tttaagtgat 1734 
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tttgtttgcc ctcttctata atattcctac ttcccataat aatgactgat ttatttgtta 1794 

ttcaggtatt tataaaccta ttggctacaa agactttgtt aaactttatc cagtggtttt 1854 

cgtgaaatgg aattatgttt atttttatgg gatttgggta aattttaaat tgtctaga 1912 

<210> 6 
<211> 2205 
<212> DNA 

<213> Homo sapiens 
<400> 6 

ggccaggaac ccgcaaggcg ctgcttgttc atctccagcc acggggagct cattccctag 60 

cagcgggcca gacccaagga gccgcccagg aggctcctca ggccgacccc agaccctggc 120 

tggccagg atg aag tat etc egg cac egg egg ccc aat gee ace etc att 170 
Met Lys Tyr Leu Arg His Arg Arg Pro Asn Ala Thr Leu He 
1 5 10 

ctg gee ate ggc get ttc ace etc etc etc ttc agt ctg eta gtg tea 218 
Leu Ala He Gly Ala Phe Thr Leu Leu Leu Phe Ser Leu Leu Val Ser 

15 20 25 30 

oca ceo ace tgc aag gte cag gag cag cca ccg gcg ate ccc gag gee 266 — 

Pro Pro Thr Cys Lys Val Gin Glu Gin Pro Pro Ala He Pro Glu Ala 

35 40 45 
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ctg gcc tgg ccc act cca ccc acc cgc cca gcc ccg gcc ccg tgc cat 314 
Leu Ala Trp Pro Thr Pro Pro Thr Arg Pro Ala Pro Ala Pro Cys His 

50 55 60 

gcc aac acc tct atg gtc acc cac ccg gac ttc gcc acg cag ccg cag 362 
Ala Asn Thr Ser Met Val Thr His Pro Asp Phe Ala Thr Gin Pro Gin 

65 70 75 

cac gtt cag aac ttc etc ctg tac aga cac tgc cgc cac ttt ccc ctg 410 
His Val Gin Asn Phe Leu Leu Tyr Arg His Cys Arg His Phe Pro Leu 

80 85 90 

ctg cag gac gtg ccc ccc tct aag tgc gcg cag ccg gtc ttc ctg ctg 458 
Leu Gin Asp Val Pro Pro Ser Lys Cys Ala Gin Pro Val Phe Leu Leu 
95 100 105 110 

ctg gtg ate aag tec tec cct age aac tat gtg cgc cgc gag ctg ctg 506 
Leu Val He Lys Ser Ser Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu 

115 120 125 

egg cgc acg tgg ggc cgc gag cgc aag gta egg ggt ttg cag ctg cgc 554 
Arg Arg Thr Trp Gly Arg Glu Arg Lys Val Arg Gly Leu Gin Leu Arg 
130 135 140 

etc etc ttc ctg gtg ggc aca gcc tec aac ccg cac gag gcc cgc aag 602 
Leu Leu Phe. Leu Val Gl J Thr Ala Qui ' Aim Piu HiJ Glu Alu Aig Lj i j 

145 150 155 



gtc aac egg ctg ctg gag ctg gag gca cag act cac gga gac ate ctg 650 

13 4 ffi!E43? 2000-3060339 
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Val Asn Arg Leu Leu Glu Leu Glu Ala Gin Thr His Gly Asp He Leu 
160 165 170 



cag tgg gac ttc cac gac tec ttc ttc aac etc acg etc aag cag gtc 698 
Gin Trp Asp Phe His Asp Ser Phe Phe Asn Leu Thr Leu Lys Gin Val 
175 180 185 190 



ctg ttc tta cag tgg cag gag aca agg tgc gec aac gee age ttc gtg 746 
Leu Phe Leu Gin Trp Gin Glu Thr Arg Cys Ala Asn Ala Ser Phe Val 

195 200 205 

etc aac ggg gat gat gac gtc ttt gca cac aca gac aac atg gtc ttc 794 
Leu Asn Gly Asp Asp Asp Val Phe Ala His Thr Asp Asn Met Val Phe 

210 215 220 



tac ctg cag gac cat gac cct ggc cgc cac etc ttc gtg ggg caa ctg 842 
Tyr Leu Gin Asp His Asp Pro Gly Arg His Leu Phe Val Gly Gin Leu 

225 230 235 

ate caa aac gtg ggc ccc ate egg get ttt tgg age aag tac tat gtg 890 
He Gin Asn Val Gly Pro He Arg Ala Phe Trp Ser Lys Tyr Tyr Val 

240 245 250 

cca gag gtg gtg act cag aat gag egg tac cca ccc tat tgt ggg ggt 938 
Pro Glu Val Val Thr Gin Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly 
■255 -gee =285 270 

ggt ggc ttc ttg ctg tec cgc ttc acg gee get gee ctg cgc cgt get 986 
Gly Gly Phe Leu Leu Ser Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala 

135 ffiE#2 000-3060339 
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275 280 285 

gcc cat gtc ttg gac ate ttc ccc att gat gat gtc ttc ctg ggt atg 1034 

Ala His Val Leu Asp He Phe Pro He Asp Asp Val Phe Leu Gly Met 

290 295 300 



tgt ctg gag ctt gag gga ctg aag cct gcc tec cac age ggc ate cgc 1082 
Cys Leu Glu Leu Glu Gly Leu Lys Pro Ala Ser His Ser Gly He Arg 

305 310 315 

acg tct ggc gtg egg get cca teg caa cac ctg tec tec ttt gac ccc 1130 
Thr Ser Gly Val Arg Ala Pro Ser Gin His Leu Ser Ser Phe Asp Pro 

320 325 330 



tgc ttc tac cga gac ctg ctg ctg gtg cac cgc ttc eta cct tat gag 1178 
Cys Phe Tyr Arg Asp Leu Leu Leu Val His Arg Phe Leu Pro Tyr Glu 

335 340 345 350 



atg ctg etc atg tgg gat gcg ctg aac cag ccc aac etc acc tgc ggc 1226 
Met Leu Leu Met Trp Asp Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly 

355 360 365 

aat cag aca cag ate tac tgagtcagca tcagggtccc cagcctctgg 1274 
Asn Gin Thr Gin He Tyr 
370 

gctcctgttt ccagaggaag gggcgacacc ttcctcccag gaagctgaga cctttgtggt 1334 



ctgagcataa gggagtgcca gggaaggttt gaggtttgat gagtgaatat tctggctggc 1394 
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gaactcctac acatccttca aaacccacct ggtactgttc cagcatcttc cctggatggc 1454 



tggaggaact ccagaaaata tgcatcttct ttttgtggct gctaatggca gaagtgcctg 1514 



tgctagagtt ccaactgtgg atgcatccgt cccgtttgag tcaaagtctt acttccctgc 1574 



tctcacctac tcacagacgg gatgctaagc agtgcacctg cagtggttta atggcagata 1634 



agctccgtct gcagttccag gccagccaga aactcctgtg tccacataga gctgacgtga 1694 



gaaatatctt tcagcccagg agagaggggt cctgatctta accctttcct gggtctcaga 1754 



caactcagaa ggttgggggg ataccagaga ggtggtggaa taggaccgcc ccctccttac 1814 



ttgtgggatc aaatgctgta atggtggagg tgtgggcaga ggagggaggc aagtgtcttt 1874 



gaaagttgtg agagctcaga gtttctgggg tcctcattag gagcccccat ccctgtgttc 1934 



cccaagaatt cagagaacag cactggggct ggaatgatct ttaatgggcc caaggccaac 1994 



aggcatatgc ctcactactg cctggagaag ggagagattc aggtcctcca gcagcctccc 2054 



tcacccagta tgttttacag attacggggg gaccgggtga gccagtgacc ccctgcagcc 2114 



cccQgcttoQ ggcctcagtg tctgccagtc aagcttcaca ggoattgtga tggggoQgoc 2174 



ttggggaata taaaattttg tgaagacttg g 2205 
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<210> 7 
<211> 2180 
<212> DNA 

<213> Homo sapiens 
<400> 7 

cgcgagctga gaggagcagg tagaggggca gaggcgggac tgtcgtctgg gggagccgcc 60 

caggaggctc ctcaggccga ccccagaccc tggctggcca gg atg aag tat etc 114 

Met Lys Tyr Leu 
1 

egg cac egg egg ccc aat gee ace etc att ctg gee ate ggc get ttc 162 
Arg His Arg Arg Pro Asn Ala Thr Leu lie Leu Ala He Gly Ala Phe 
5 10 15 20 

ace etc etc etc ttc agt ctg eta gtg tea cca ccc acc tgc aag gtc 210 
Thr Leu Leu Leu Phe Ser Leu Leu Val Ser Pro Pro Thr Cys Lys Val 

25 30 35 

cag gag cag cca ccg gcg ate ccc gag gee ctg gee tgg ccc act cca 258 
Gin Glu Gin Pro Pro Ala He Pro Glu Ala Leu Ala Trp Pro Thr Pro 

40 45 50 

eee aee age eca gee. ceg gtc ccg tgc cat gee aac ace lei atg glx 300 

Pro Thr Arg Pro Ala Pro Ala Pro Cys His Ala Asn Thr Ser Met Val 
55 60 65 
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ace cac ccg gac ttc gcc acg cag ccg cag cac gtt cag aac ttc etc 
Thr His Pro Asp Phe Ala Thr Gin Pro Gin His Val Gin Asn Phe Leu 

70 75 80 



354 



ctg tac aga cac tgc cgc cac ttt ccc ctg ctg cag gac gtg ccc ccc 402 
Leu Tyr Arg His Cys Arg His Phe Pro Leu Leu Gin Asp Val Pro Pro 
85 90 95 100 



tct aag tgc gcg cag ccg gtc ttc ctg ctg ctg gtg ate aag tec tec 
Ser Lys Cys Ala Gin Pro Val Phe Leu Leu Leu Val He Lys Ser Ser 

105 110 115 



450 



cct age aac tat gtg cgc cgc gag ctg ctg egg cgc acg tgg ggc cgc 498 
Pro Ser Asn Tyr Val Arg Arg Glu Leu Leu Arg Arg Thr Trp Gly Arg 

120 125 130 



gag cgc aag gta egg ggt ttg cag ctg cgc etc etc ttc ctg gtg ggc 546 
Glu Arg Lys Val Arg Gly Leu Gin Leu Arg Leu Leu Phe Leu Val Gly 

135 140 145 

aca gcc tec aac ccg cac gag gcc cgc aag gtc aac egg ctg ctg gag 594 
Thr Ala Ser Asn Pro His Glu Ala Arg Lys Val Asn Arg Leu Leu Glu 
150 155 160 



ctg gag gca cag act cac gga gac ate ctg cag tgg gac ttc cac gac 642 
Leu Glu Ala Glu Tin His Gly At>p lit; Leu Glu Tip As>p Plm Hib At>u 

165 170 175 180 



tec ttc ttc aac etc acg etc aag cag gtc ctg ttc tta cag tgg cag 690 ~ ~~" 
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Ser Phe Phe Asn Leu Thr Leu Lys Gin Val Leu Phe Leu Gin Trp Gin 

185 190 195 



gag aca agg tgc gcc aac gcc age ttc gtg etc aac ggg gat gat gac 738 
Glu Thr Arg Cys Ala Asn Ala Ser Phe Val Leu Asn Gly Asp Asp Asp 

200 205 210 



gtc ttt gca cac aca gac aac atg gtc ttc tac ctg cag gac cat gac 786 
Val Phe Ala His Thr Asp Asn Met Val Phe Tyr Leu Gin Asp His Asp 

215 220 225 

cct ggc cgc cac etc ttc gtg ggg caa ctg ate caa aac gtg ggc ccc 834 
Pro Gly Arg His Leu Phe Val Gly Gin Leu He Gin Asn Val Gly Pro 

230 235 240 



ate egg get ttt tgg age aag tac tat gtg cca gag gtg gtg act cag 882 
He Arg Ala Phe Trp Ser Lys Tyr Tyr Val Pro Glu Val Val Thr Gin 

245 250 255 260 

aat gag egg tac cca ccc tat tgt ggg ggt ggt ggc ttc ttg ctg tec 930 
Asn Glu Arg Tyr Pro Pro Tyr Cys Gly Gly Gly Gly Phe Leu Leu Ser 

265 270 275 

cgc ttc acg gcc get gcc ctg cgc cgt get gcc cat gtc ttg gac ate 978 
Arg Phe Thr Ala Ala Ala Leu Arg Arg Ala Ala His Val Leu Asp He 

gee 285 gse 

ttc ccc att gat gat gtc ttc ctg ggt atg tgt ctg gag ctt gag gga 1026 
Phe Pro lie Asp Asp Val Phe Leu Gly Met Cys Leu Glu Leu Glu Gly 

14 0 ffi!E# 2000-3060339 
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295 300 305 

ctg aag cct gee tec cac age ggc ate cgc acg tct ggc gtg egg get 1074 
Leu Lys Pro Ala Ser His Ser Gly He Arg Thr Ser Gly Val Arg Ala 
310 315 320 

cca teg caa cgc ctg tec tec ttt gac ccc tgc ttc tac cga gac ctg 1122 
Pro Ser Gin Arg Leu Ser Ser Phe Asp Pro Cys Phe Tyr Arg Asp Leu 

325 330 335 340 

ctg ctg gtg cac cgc ttc eta cct tat gag atg ctg etc atg tgg gat 1170 
Leu Leu Val His Arg Phe Leu Pro Tyr Glu Met Leu Leu Met Trp Asp 

345 350 355 

gcg ctg aac cag ccc aac etc acc tgc ggc aat cag aca cag ate tac 1218 
Ala Leu Asn Gin Pro Asn Leu Thr Cys Gly Asn Gin Thr Gin lie Tyr 

360 365 370 

tgagtcagca tcagggtccc cagcctctgg gctcctgttt ccataggaag gggcgacacc 1278 
ttcctcccag gaagctgaga cctttgtggt ctgagcataa gggagtgcca gggaaggttt 1338 
gaggtttgat gagtgaatat tctggctggc gaactcctac acatccttca aaacccacct 1398 
ggtactgttc cagcatcttc cctggatggc tggaggaact ceagaaaata tccatcttct 1458 
ttttgtggct gctaatggca gaagtgcctg tgctagagtt ccaactgtgg atgcatccgt 1518 



cccgtttgag tcaaagtctt acttccctgc tctcacctac teacagaegg gatgetaage 1578 
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agtgcacctg cagtggttta atggcagata agctccgtct gcagttccag gccagccaga 1638 

aactcctgtg tccacataga gctgacgtga gaaatatctt tcagcccagg agagaggggt 1698 

cctgatctta accctttcct gggtctcaga caactcagaa ggttgggggg ataccagaga 1758 

ggtggtggaa taggaccgcc ccctccttac ttgtgggatc aaatgctgta atggtggagg 1818 

tgtgggcaga ggagggaggc aagtgtcctt tgaaagttgt gagagctcag agtttctggg 1878 

gtcctcatta ggagccccca tccctgtgtt ccccaagaat tcagagaaca gcactggggc 1938 

tggaatgatc tttaatgggc ccaaggccaa caggcatatg cctcactact gcctggagaa 1998 

gggagagatt caggtcctcc agcagcctcc ctcacccagt atgttttaca gattacgggg 2058 

ggaccgggtg agccagtgac cccctgtagc ccccagcttc aggcctcagt gtctgccagt 2118 

caagcttcac aggcattgtg atggggcagc cttggggaat ataaaatttt gtgaagactt 2178 

gg 2180 

<210> 8 
<211> 1296 

<212) DNA 

<213> Homo sapiens 

<400> 8 
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cacagcctga gactcatctc gcttcgaccc cgccgccgcc gccgccgccc ggcatcctga 60 

gcacggagac agtctccagc tgccgttc atg ctt cct ccc cag cct tct gca 112 

Met Leu Pro Pro Gin Pro Ser Ala 
1 

5 

gcc cac cag gga agg ggc ggt agg agt ggc ctt tta cca aag gga ccg 160 
Ala His Gin Gly Arg Gly Gly Arg Ser Gly Leu Leu Pro Lys Gly Pro 

10 15 20 

gcg atg etc tgc agg ctg tgc tgg ctg gtc teg tac age ttg get gtg 208 
Ala Met Leu Cys Arg Leu Cys Trp Leu Val Ser Tyr Ser Leu Ala Val 

25 30 35 40 

ctg ttg etc ggc tgc ctg etc ttc ctg agg aag gcg gcc aag ccc gca 256 
Leu Leu Leu Gly Cys Leu Leu Phe Leu Arg Lys Ala Ala Lys Pro Ala 

45 50 55 

gga gac ccc acg gcc cac cag cct ttc tgg get ccc cca aca ccc cgt 304 
Gly Asp Pro Thr Ala His Gin Pro Phe Trp Ala Pro Pro Thr Pro Arg 
60 65 70 

cac age egg tgt cca ccc aac cac aca gtg tct age gcc tct ctg tec 352 
Hi a Oer Arg Cys Pro Pro Asn Hta Thr Val Ser Gcr Ala Dor Leu Dor 

75 80 85 



ctg cct age cgt cac cgt etc ttc ttg ace tat cgt cac tgc cga aat 400 
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Leu Pro Ser Arg His Arg Leu Phe Leu Thr Tyr Arg His Cys Arg Asn 
90 95 100 

ttc tct ate ttg ctg gag cct tea ggc tgt tec aag gat acc ttc ttg 448 

Phe Ser lie Leu Leu Glu Pro Ser Gly Cys Ser Lys Asp Thr Phe Leu 

105 110 115 120 

etc ctg gec ate aag tea cag cct ggt cac gtg gag cga cgt gcg get 496 

Leu Leu Ala He Lys Ser Gin Pro Gly His Val Glu Arg Arg Ala Ala 

125 130 135 

ate cgc age acg tgg ggc agg gtg ggg gga tgg get agg ggc egg cag 544 
He Arg Ser Thr Trp Gly Arg Val Gly Gly Trp Ala Arg Gly Arg Gin 
140 145 150 



ctg aag ctg gtg ttc etc eta ggg gtg gca gga tec get ccc cca gee 
Leu Lys Leu Val Phe Leu Leu Gly Val Ala Gly Ser Ala Pro Pro Ala 
155 160 165 



592 



cag ctg ctg gee tat gag agt agg gag ttt gat gac ate etc cag tgg 
Gin Leu Leu Ala Tyr Glu Ser Arg Glu Phe Asp Asp He Leu Gin Trp 
170 175 180 



640 



gac ttc act gag gac ttc ttc aac ctg acg etc aag gag ctg cac ctg 688 
Asp Phe Thr Glu Asp Phe Phe Asn Leu Thr Leu Lys Glu Leu His Leu 
•486 hM *06 

cag cgc tgg gtg gtg get gee tgc ccc cag gee cat ttc atg eta aag 736 
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gga gat gac gat gtc ttt gtc cac gtc ccc aac gtg tta gag ttc ctg 784 
Gly Asp Asp Asp Val Phe Val His Val Pro Asn Val Leu Glu Phe Leu 

220 225 230 

gat ggc tgg gac cca gcc cag gac etc ctg gtg gga gat gtc ate cgc 832 
Asp Gly Trp Asp Pro Ala Gin Asp Leu Leu Val Gly Asp Val lie Arg 

235 240 245 

caa gcc ctg ccc aac agg aac act aag gtc aaa tac ttc ate cca ccc 880 
Gin Ala Leu Pro Asn Arg Asn Thr Lys Val Lys Tyr Phe lie Pro Pro 

250 255 260 

tea atg tac agg gcc acc cac tac cca ccc tat get ggt ggg gga gga 928 
Ser Met Tyr Arg Ala Thr His Tyr Pro Pro Tyr Ala Gly Gly Gly Gly 

265 270 275 280 

tat gtc atg tec aga gcc aca gtg egg cgc etc cag get ate atg gaa 976 
Tyr Val Met Ser Arg Ala Thr Val Arg Arg Leu Gin Ala He Met Glu 

285 290 295 

gat get gaa etc ttc ccc att gat gat gtc ttt gtg ggt atg tgc ctg 1024 
Asp Ala Glu Leu Phe Pro He Asp Asp Val Phe Val Gly Met Cys Leu 

300 305 310 



agg agg ctg ggg ctg age cct atg cac cat get ggc ttc aag aca ttt 1072 
Arg Arg Leu Gly Leu Ser Pro Met His His Ala Gly Phe Lys Thr Phe 

315 " 320 325 
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gga ate egg egg ccc ctg gac ccc tta gac ccc tgc ctg tat agg ggg 1120 
Gly He Arg Arg Pro Leu Asp Pro Leu Asp Pro Cys Leu Tyr Arg Gly 

330 335 340 

etc ctg ctg gtt cac cgc etc age ccc etc gag atg tgg ace atg tgg 1168 
Leu Leu Leu Val His Arg Leu Ser Pro Leu Glu Met Trp Thr Met Trp 

345 350 355 360 

gca ctg gtg aca gat gag ggg etc aag tgt gca get ggc ccc ata ccc 1216 
Ala Leu Val Thr Asp Glu Gly Leu Lys Cys Ala Ala Gly Pro He Pro 

365 370 375 

cag cgc tgaagggtgg gttgggcaac agectgagag tggactcagt gttgattctc 1272 
Gin Arg 



tatcgtgatg cgaaattgat gect 1296 

<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<2S3> Dei on of Artificial Qcqucnec; .sjnillietiL DNA 

<400> 9 
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ccggacagat ttaaagactt tctgc 25 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Deion of Artificial Sequence: synthetic DNA 
<400> 10 

gtagaggcca gagtaaacaa cttct 25 

<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Deion of Artificial Sequence: synthetic DNA 
<400> 11 

cgtggggcaa ctgatccaaa acg 23 

<210> 12 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 



<220> 



<223> Dei on of Artificial Sequence: synthetic DNA 



<400> 12 



acccaggaag acatcatcaa tggg 



24 



0 <210> 



13 



<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Dei on of Artificial Sequence: synthetic DNA 
<400> 13 

cacagcctga gactcatctc get 23 

<210> 14 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Deion of Artificial Sequence: synthetic DNA 
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<400> 14 



aggcatcaat ttcgcatcac gatag 25 

<210> 15 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Dei on of Artificial Sequence: synthetic DNA 
<400> 15 

ctttagagca c 21 

<210> 16 
<211> 8 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Dei on of Artificial Sequence: synthetic DNA 
<400> 16 



ctctaaag 



<210> 17 
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<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Dei on of Artificial Sequence: commercial ly 
available amino acid sequence 

<400> 17 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 

<210> 18 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Deion of Artificial Sequence: Synthetic DNA 
<400> 18 

agcttgccgc caccatgcat tttcaagtgc agattttca 39 



<210> 19 
<211> 39 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Deion of Artificial Sequence: Synthetic DNA 
<400> 19 

gcttcctgct aatcagtgcc tcagtcataa tgtcacgtg 39 



<210> 20 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Deion of Artificial Sequence: Synthetic DNA 
<400> 20 

gagattacaa ggacgacgat gacaaggcct acgtag 36 

<210> 21 
<211> 40 
<212> DNA 

<313> Artificial Sequence — _ 



<220> 



<223> Deion of Artificial Sequence: Synthetic DNA 
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<400> 21 



gaagctgaaa atctgcactt gaaaatgcat ggtggcggca 40 



<210> 22 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Dei on of Artificial Sequence: Synthetic DNA 
<400> 22 

atctccacgt gacattatga ctgaggcact gattagcag 39 

<210> 23 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Dei on of Artificial Sequence: Synthetic DNA 
<400> 23 



gtacctacgt aggccttgtc atcgtcgtcc ttgta 35" 
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<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Dei on of Artificial Sequence: Synthetic DNA 
<400> 24 

cgcggatcct ccccacggtc cgtggaccag 30 

<210> 25 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Dei on of Artificial Sequence: Synthetic DNA 
<400> 25 

atagtttagc ggccgcggaa gggctcagca gcgtcg 36 



<210> 26 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Dei on of Artificial Sequence: synthetic DNA 
<400> 26 

cgaggatccg agcagccacc ggcgatccc 29 



<210> 27 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Deion of Artificial Sequence: synthetic DNA 
<400> 27 

gtcgctatgc ggccgctcag tagatctgtg tctgattgcc g 41 



<210> 28 
(fill) 10 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Deion of Artificial Sequence: synthetic DM 

<400> 28 

gatcatcgcg aga 13 

<210> 29 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Deion of Artificial Sequence: synthetic DNA 
<400> 29 

agcttctcgc gat 13 



<210> 30 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<333> Do ion of Artificial fioquonoo i oynthotio DNA 



<400> 30 



15 5 



2000-3060339 




11 — 183437 



gcccaacagg aacactaagg tcaa 



24 



mm<Dmm*mm} 

[HI] tt, G4cDNACDl~4 7 7S@tt©SIS?!ltG4-2cDN 
A01-45 l#a£T^*®M£J£feLfc0X&S o 

[02] It, G4 cDNA©4 7 8~l 0 7 7f |Jt'0ilSieMi:G4-2 
cDNA©4 5 2 — 1 0 5 1 =g g £ T-tf>&Sf2?(!£Jtige VfemT*2b Z> 0 

[03] «U G4 c DN A(D 1 0 7 8~ 1 6 7 7#@ £-e<Z)i&*B2?!!i: G 4 - 
2 c DN A© 1052 — 165 1 # g £ T*<Z)ift£BB#l fcifrK b fc0T'$> £ „ 

[04] tiu G4 c DN AOD 1 6 7 8 — 2 2 0 5#@ £7?CDi&«SB#I£ G 4 - 
2cDNA01 652 — 21 8 0#B £T(D&^@2mJtj!5cL£0T&£o 

[05] it. G3, G4, G4-2fc<fct;G73K'J^f K, I^I©i5 1,3- 
^7^h-^ii (|S3Gal-Tl, /33Gal-T2, /3 3 G a 1 - T 
3, /S3Gal-T4, 03Gal-T5), & £ JCgEfcJtf) 0 1 ,3-N-T* 
f;^;i/nt^>ifeigi ( /s 3 G n T) <z>y ^ y MB#l£J£«*Lfc-5 s > Kn 

[06] it. ^5^5 KpAMo-G3©3t«XSS:^"rH , eS>«- 
[07] KpAMo-G4©at*XSS:^-rBI1f**- 
[08] it. -f^XS. FpAMo-G4-2(Z)5t^Xg?:^ > r0-e^><g> o 
[09] li, ^^^^ KpAMo-G7<Z>3S^Xg€:^ , rHT?afeS. 
[010] tt, »3R^9^^ F(pAMo-G3. pAMo-G4, pAMo-G4-2£ t=. ttpAMo-G7) 
fei:^>hD-;i/^7X5 FpAMofe-e-tl-etlNanalwa KJH-lfflflBtC^A U L 
EAl/^f> , PWMl/?f> ££&A-PBS (fflftg) £fl§V^ 

[011] tt, y^X^ KpAMoF2-G4©3ejftXg&jg* , r0T?S>*. 

[012] tt, ^y^^ KpVL1393-F2G4CD^X^$:^-r0-e&^> o 

[0 1 3 ] tt, i KpVL1393-F2G4**©J|a#|^. 5 <f #«|fi! C fcSf 21 
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ffiM<Dmm±mfr*>. #tFLAG M17:7-f ^-r-f-^;i/£ffl^TFLAG'< 

t=.m^^Lt=.mX^>^ (b->2) e hU-JVt IT, ^"^X^ KPVL139 

Zmmis. SDS)K'J7^J;i/7^ K>!f;i/*^i&tC-gtLfe (1^->1) 0 
te, £ $ *l G 4 ;K U ^ ^ F © & *t L T ^ 3 0 

IH14] tt, PCR&fcffiVM:, 3 5m<DK.hmi&lZj5VZ>G 3m3f%9<D& 

& B xmzumvmmmft (5 64 b P ) ©teg^u-cv^o 

0 [015] PCR*££ffiv^, t: h©#Sifii3^||HSg^ % n h#M^^Jfil^ 

(PMN) , t h^fei^t h'J >/\°«lC^£G3ifg^(Z>#i!^:i:£ag^fc 

^©igipSETtt (5 64 bp) <E>&g£*tLTV^o 

[016] PCR^^fflV^, 3 5l©tl M«ICfett « G 4 fi^ft(Z>« 

S„ ^mttB^©Jf*Sm>Tr (2 0 2 bp) OD&gfc^bTV^,, 

(PMN) „ thf«fej:t;i:h'J>;'?«{cj3WSG4^i)©^i?:ll^fc 

WOlfffiWT^r (2 0 2 bp) ©&g£:5?cLT^£o PMNfc <fctfU >A«1?»?> 

[018] fc* % PCRffi?:fflV^t, t b(Z)^-SI^*fflJ^«lCfc^SG4^^0[) 

ftmA*m^f~&^*?&ist=.m^t&M<DmT*2bz> 0 pcrcd-*^ zjvmzz i-v 

^WitB^KDmmmfn (2 0 2 bp) ©til^bt^S. 
[019] PCRSj£ffi^T\ 3 51©t: h BUS! IC # £ G 7if£^tf>#8 

^atL'M^fcMmfemb/Lmr^ca&cDBi-g$>s n pcr©» r fr;iffi&2 G-e& 

So &ePl*Bl$©igi|II»TJT- (4 5 6 bp) ©fif^btV^5 0 

[02 0] te, PCR&fcffi^T, t h©#s«nais^ th#iie« 

(PMN) ! 1 M^teitftl N'j^/^JCfe^SG?^^©^^^^! 5 
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MgkZBvtz.m^.foWKDmT'&z* pcR©*>f znmizz st-fes. &m*B 

MammWiK (4 5 6 b p) <Dftg£j^l,TV^ 0 

bp : i&Mft (base pairs) 

kb: 3rUm.&tt (kilobase pairs) 

G418 / Km : h 9 > X 5 (Tn5) E&3fcG418, *^V-T 

Ap : PBR322 E& 5fc T > S' U > ©ft 31 te^F- 

Tc : P BR322fi3ft^ h ^i^-Y * U >if&31^ 

PI: pBR322E&3fcPl^°a ; E-#- 

Ptk : • yy?\sv t> X • V4)\>7s (Herpes simplex virus; HSV) s f- 

Sp. BG : b P tfU\fymfc^-X7^4 isytfi/ifj-fr 

A.BG : 9fcfy h/8 ^ntf^at^fsKy A#iDS/y^A' 

A. SE : $/^y> • ^7W;i/X (simian virus) 40 (SV40) WB&&¥&V4$ 
Atk : s\J]/s<?. • yyzfVv^^ ' *74JV7s (Herpes simplex virus ; HSV)^ 

^ yy^-r-n (tk) mm^o # y a # m y y-r ^ 

Pmo : ^n-- • v«?xeMf >f;i/x©D>y • z-^-t-Ji • y tr— h (io 

ng terminal repeat : LTR) zfU^t — $ — 

EBNA-1 : 3L7Z/=L#y( y • A— JV • tf>f (Epstein -Barr virus ) <£>EBNA 
-la^^F-oriP: X"/ y a. % <i y • A— )V • ?^f;i/X (Epstein -Barr virus ) 

s: ft&tfwfv > f £=j-Ki-&»^3B:£ 

F : FLAGW K£=l- SJte^flP^ 

-6-9-: — ★gUBTfrWUfc.fl 1 ,0 N y \n7JHf/Vin V ^CgljftC 3 &a 

G4 : 1 ,3-N-y-fe^;i/^;V=r-9-^ >ls^iiG4 

/3 1 , 3-N-7tf >iiiiG4 - 2 1:3- KtSDNA (±SiT 
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1st Nucleotide Sequence 

File Name : G4 cDNA. 

Sequence Size : 2205 

2nd Nucleotide Sequence 

File Name : G4-2 cDNA 

Sequence Size : 2180 



1 ' GGCCAGGAACCCGCAAGGCGCTGCTTGTTCATCTCCAGCCACGGGGAGCTCATTCCCTAG 

******** **t 

1 * CGCGAGCTGAGAGGAGCAGGTAGAGGGGCAG 

61' CAGCGGGCCAG ACCCAAGGAGCCGCCCAGGAGGCTCCTCAGGCCGACCCCAGACCCT 

32* AGGCGGGACTGTCGTCTGGGGGAGCCGCCCAGGAGGCTCCTCAGGCCGACCCCAGACCCT 
118' GGCTGGCCAGGATGAAGTATCTCCGGCACCGGCGGCCCAATGCCACCCTCATTCTGGCCA 

■1. if - it- JU JL J. J. «T. J. J. «t» >t» J. «1. «f. .1. »f. .1. .T» J. »T. «T» J» Ar J»-t-^t— t— it— it— it— it"i1"it- *l*^l**l**l"J*"t**A*''l"Il**l""l^^*l*^jt > ^^l*^l^I^l*^^*^^«X^^*^ , 

92* GGCTGGCCAGGATGAAGTATCTCCGGCACCGGCGGCCCAATGCCACCCTCATTCTGGCCA 
1 78' TCGGCGCTTTCACCCTCCTCCTCTTCAGTCTGCTAGTGTCACCACCCACCTGCAAGGTCC 
1 52* TCGGCGCTTTCACCCTCCTCCTCTTCAGTCTGCTAGTGTCACCACCCACCTGCAAGGTCC 
♦ 238' AGGAGCAGCCACCGGCGATCCCCGAGGCCCTGGCCTGGCCCACTCCACCCACCCGCCCAG 

212* AGGAGCAGCCACCGGCGATCCCCGAGGCCCTGGCCTGGCCCACTCCACCCACCCGCCCAG 
298' CCCCGGCCCCGTGCCATGCCAACACCTCTATGGTCACCCACCCGGACTTCGCCACGCAGC 
272* CCCCGGCCCCGTGCCATGCCAACACCTCTATGGTCACCCACCCGGACTTCGCCACGCAGC 
358' CGCAGCACGTTCAGAACTTCCTCCTGTACAGACACTGCCGCCACTTTCCCCTGCTGCAGG 
332* CGCAGCACGTTCAGAACTTCCTCCTGTACAGACACTGCCGCCACTTTCCCCTGCTGCAGG 
418' ACGTGCCCCCCTCTAAGTGCGCGCAGCCGGTCTTCCTGCTGCTGGTGATCAAGTCCTCCC 
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478' CTAGCAACTATGTGCGCCGCGAGCTGCTGCGGCGCACGTGGGGCCGCGAGCGCAAGGTAC 
452" CTAGCAACTATGTGCGCCGCGAGCTGCTGCGGCGCACGTGGGGCCGCGAGCGCAAGGTAC 
538' GGGGTTTGCAGCTGCGCCTCCTCTTCCTGGTGGGCACAGCCTCCAACCCGCACGAGGCCC 
512" GGGGTTTGCAGCTGCGCCTCCTCTTCCTGGTGGGCACAGCCTCCAACCCGCACGAGGCCC 
598' GCAAGGTCAACCGGCTGCTGGAGCTGGAGGCACAGACTCACGGAGACATCCTGCAGTGGG 
572" GCAAGGTCAACCGGCTGCTGGAGCTGGAGGCACAGACTCACGGAGACATCCTGCAGTGGG 
9 658' ACTTCCACGACTCCTTCTTCAACCTCACGCTCAAGCAGGTCCTGTTCTTACAGTGGCAGG 

632" ACTTCCACGACTCCTTCTTCAACCTCACGCTCAAGCAGGTCCTGTTCTTACAGTGGCAGG 
718' AGACAAGGTGCGCCAACGCCAGCTTCGTGCTCAACGGGGATGATGACGTCTTTGCACACA 
692" AGACAAGGTGCGCCAACGCCAGCTTCGTGCTCAACGGGGATGATGACGTCTTTGCACACA 



778' CAGACAACATGGTCTTCTACCTGCAGGACCATGACCCTGGCCGCCACCTCTTCGTGGGGC 
752" CAGACAACATGGTCTTCTACCTGCAGGACCATGACCCTGGCCGCCACCTCTTCGTGGGGC 
838' AACTGATCCAAAACGTGGGCCCCATCCGGGCTTTTTGGAGCAAGTACTATGTGCCAGAGG 
812" AACTGATCCAAAACGTGGGCCCCATCCGGGCTTTTTGGAGCAAGTACTATGTGCCAGAGG 
898' TGGTGACTCAGAATGAGCGGTACCCACCCTATTGTGGGGGTGGTGGCTTCTTGCTGTCCC 
872" TGGTGACTCAGAATGAGCGGTACCCACCCTATTGTGGGGGTGGTGGCTTCTTGCTGTCCC 
958' GCTTCACGGCCGCTGCCCTGCGCCGTGCTGCCCATGTCTTGGACATCTTCCCCATTGATG 
932" GCTTCACGGCCGCTGCCCTGCGCCGTGCTGCCCATGTCTTGGACATCTTCCCCATTGATG 
1 018' ATGTCTTCCTGGGTATGTGTCTGGAGCTTGAGGGACTGAAGCCTGCCTCCCACAGCGGCA 
992" ATGTCTTCCTGGGTATGTGTCTGGAGCTTGAGGGACTGAAGCCTGCCTCCCACAGCGGCA 
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1078' TCCGCACGTCTGGCGTGCGGGCTCCATCGCAACACCTGTCCTCCTTTGACCCCTGCTTCT 

1052' TCCGCACGTCTGGCGTGCGGGCTCCATCGCAACGCCTGTCCTCCTTTGACCCCTGCTTCT 

1 138' ACCGAGACCTGCTGCTGGTGCACCGCTTCCTACCTTATGAGATGCTGCTCATGTGGGATG 

1112* ACCGAGACCTGCTGCTGGTGCACCGCTTCCTACCTTATGAGATGCTGCTCATGTGGGATG 

1 198' CGCTGAACCAGCCCAACCTCACCTGCGGCAATCAGACACAGATCTACTGAGTCAGCATCA 

1 1 72* CGCTGAACCAGCCCAACCTCACCTGCGGCAATCAGACACAGATCTACTGAGTCAGCATCA 

1 258' GGGTCCCCAGCCTCTGGGCTCCTGTTTCCAGAGGAAGGGGCGACACCTTCCTCCCAGGAA 

1232* GGGTCCCCAGCCTCTGGGCTCCTGTTTCCATAGGAAGGGGCGACACCTTCCTCCCAGGAA 

1318' GCTGAGACCTTTGTGGTCTGAGCATAAGGGAGTGCCAGGGAAGGTTTGAGGTTTGATGAG 

yi m xfu i tr -Jnt^ fcT^ A « f » J ii ■! % J p A J." > V «tf »ff >Tf *t* mjm * f m n j m i f f A » f » » tf j fr g f * A « « f » A A » ! ■ Jp ^k ^ I g^ CT ^ ^A A^A< jp*L 

^ > ^^*y^*y^*y^ *T***i^ -y* ^» ^T** *^ , ^T^ ^^^r^^T'* 1 * ^ ' T* i > * r ^ * Y ' * T * "t * * T * * r *y * *T * * T * * T * 

1292* GCTGAGACCTTTGTGGTCTGAGCATAAGGGAGTGCCAGGGAAGGTTTGAGGTTTGATGAG 

1 378' TGAATATTCTGGCTGGCGAACTCCTACACATCCTTCAAAACCCACCTGGTACTGTTCCAG 

1352' TGAATATTCTGGCTGGCGAACTCCTACACATCCTTCAAAACCCACCTGGTACTGTTCCAG 

1438' CATCTTCCCTGGATGGCTGGAGGAACTCCAGAAAATATGCATCTTCTTTTTGTGGCTGCT 

1412' CATCTTCCCTGGATGGCTGGAGGAACTCCAGAAAATATCCATCTTCTTTTTGTGGCTGCT 

1498' AATGGCAGAAGTGCCTGTGCTAGAGTTCCAACTGTGGATGCATCCGTCCCGTTTGAGTCA 

-fa~*t* *f «1w «f# »f> «V ~^"*%f *V "A'-i^-t^-iiV^ J* ^f* *fi< *t*i fcT^ Jj" A' ^tig *f* J* ^ *tii «f» ^t^ ^ «fr ^1* ^ A' it* >T» xtr-Jr~>£r n^-^-itr-itr--i1r -ifr-ifr "■ii~~ilr^lr~ Jp'Jr^slp^slr 

1472' AATGGCAGAAGTGCCTGTGCTAGAGTTCCAACTGTGGATGCATCCGTCCCGTTTGAGTCA 
1 558' AAGTCTTACTTCCCTGCTCTCACCTACTCACAGACGGGATGCTAAGCAGTGCACCTGCAG 
1 532' AAGTCTTACTTCCCTGCTCTCACCTACTCACAGACGGGATGCTAAGCAGTGCACCTGCAG 
1618' TGGTTTAATGGCAGATAAGCTCCGTCTGCAGTTCCAGGCCAGCCAGAAACTCCTGTGTCC 
1 592' TGGTTTAATGGCAGATAAGCTCCGTCTGCAGTTCCAGGCCAGCCAGAAACTCCTGTGTCC 
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1678' ACATAGAGCTGACGTGAGAAATATCTTTCAGCCCAGGAGAGAGGGGTCCTGATCTTAACC 

*f«i »t» \%f \tr~ t Ar^L~~Jg — ill — A"»fr">f*- ~^"%f#"»T*"»f*-%ff -*£t>1f - %Tf'%1f -tTr^Jy ->t/ >fr 1 1r -ifr it* ^ti« *fj* >t» VV^f^ >f,« ^1* *ta » f» 

1 652' ACATAGAGCTGACGTGAGAAATATCTTTCAGCCCAGGAGAGAGGGGTCCTGATCTTAACC 
1738' CTTTCCTGGGTCTCAGACAACTCAGAAGGTTGGGGGGATACCAGAGAGGTGGTGGAATAG 
1712" CTTTCCTGGGTCTCAGACAACTCAGAAGGTTGGGGGGATACCAGAGAGGTGGTGGAATAG 
1 798' GACCGCCCCCTCCTTACTTGTGGGATCAAATGCTGTAATGGTGGAGGTGTGGGCAGAGGA 

■ i tr -A ■■ X ^ j ^ ^^X^lf- A' A "A"A"A"_t*>l^ ^1 * ->t i r xt » ^t* ^1^ « X " J* « ! ■ <T» » T p « T p i f i i » T p \T^-J i riT^-J i '"A" >1< >ff ~»fr p ttI e if* ■ T ip w t f ^ f»nT.rnfntr-|t.rnt.r 

1772" GACCGCCCCCTCCTTACTTGTGGGATCAAATGCTGTAATGGTGGAGGTGTGGGCAGAGGA 
1858' GGGAGGCAAGTGT-CTTTGAAAGTTGTGAGAGCTCAGAGTTTCTGGGGTCCTCATTAGGA 
1832" GGGAGGCAAGTGTCCTTTGAAAGTTGTGAGAGCTCAGAGTTTCTGGGGTCCTCATTAGGA 
1917' GCCCCCATCCCTGTGTTCCCCAAGAATTCAGAGAACAGCACTGGGGCTGGAATGATCTTT 
1892" GCCCCCATCCCTGTGTTCCCCAAGAATTCAGAGAACAGCACTGGGGCTGGAATGATCTTT 
1977' AATGGGCCCAAGGCCAACAGGCATATGCCTCACTACTGCCTGGAGAAGGGAGAGATTCAG 
1952" AATGGGCCCAAGGCCAACAGGCATATGCCTCACTACTGCCTGGAGAAGGGAGAGATTCAG 
2037' GTCCTCCAGCAGCCTCCCTCACCCAGTATGTTTTACAGATTACGGGGGGACCGGGTGAGC 
201 2" GTCCTCCAGCAGCCTCCCTCACCCAGTATGTTTTACAGATTACGGGGGGACCGGGTGAGC 
2097' CAGTGACCCCCTGCAGCCCCCAGCTTCAGGCCTCAGTGTCTGCCAGTCAAGCTTCACAGG 
2072" CAGTGACCCCCTGTAGCCCCCAGCTTCAGGCCTCAGTGTCTGCCAGTCAAGCTTCACAGG 
21 57' CATTGTGATGGGGCAGCCTTGGGGAATATAAAATTTTGTGAAGACTTGG 
21 32" CATTGTGATGGGGCAGCCTTGGGGAATATAAAATTTTGTGAAGACTTGG 
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Fluorescence 
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Fluorescence 
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Fluorescence 
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